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Assemble our low-cost 
word processor from 
home computer 
add-ons 
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After Yk million miles: 
Owners cheer Chevy 
Caprice mileage ana 
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water alarm 









Tough imported Chevy LUV. 
The small-size pickup Inal's big 
where il counts. Big and hard 
working with an available 7^- 
ft. cargo box. The longest box 
of any small sue pickup. 




1635 lbs. 



BIG PAYLOAD, TOO. 

Big where ii counts with pay- 
loads up to 1635 lbs, on the ? [ /y 
ft .-box model- Payload includes 
cargo, equipment and passengers, 




BETTER MILEAGE 
RATINGS THAN DATSUN 
OR TOYOTA PICKUPS- 
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BUILT TO STAY TOUGH 







CRAFTSMAN 



Now Sears cuts the cost 
of owning a Craftsman* Saw. 




one step operation. Leg set 
i$ SO Id sep a rarely . 



Craftsman 10-Inch radial saw. 

Don't miss this super value on America's best selling 
radial saw from Sears (#1977) with easy to operate, up- 
front controls and easy to read scales. It miters, bevels, 
dps, crosscuts and more with a \ Vi HP motor that 



develops 2W HP, Includes a single lever 
miter arm control for one handed. 



Craftsman ID-inch table saw. 

Check out the great savings on Sears 0est 10-inch 
table saw (#29803). Miters, bevels, rips, crosscuts, 
all with Sears exclusive Exact -i-Cut feature, that 
lines up the cut ahead of the blade The outfit 
includes a leg set. two extensions and a powerful 
induction-run 1 HP motor that develops 2 HP. 

The table saw comes partially assembled 



$01099 

Choice * tki ’ on * 



Sears 



EOCK-2S3-TKH5 

Where America 
shops lor value. 



" ThM* art |He minimum -savings n&i :imu ly 
Ar^ular prices vq ry in snmfl m ark pis 

Ava.IiDlr '(1 mOSl 5f *rg r^rp, I 

Prices flntftfases may vaiy m a and rtawm 



O Sears. flMtwCk and Co.. 1990 

On Sale June 29-July 19. 




Monroe makes this pledge 
to gain your allegiance. 

M If in 60 days you don't 
agree four Radial-Mafic® 
shock absorbers give you 
the best ride you ever had, 

Monroe will replace them, 
no charge, with any 
comparably priced shocks,” 







It's one thing to make a great 
shock absorber tike our new 
Radial-Mafic, But it's a whole 
different baHgame to back it 
with a revolutionary pledge 
like the one above. 

You see, we’re making this 
pledge because we’re sure 
our RadiaFMatic shocks can 
give you the most comfortable 
ride you've ever had. And for 
good reason, Radial-Matic is 
the first shock to combine five 



proven ride control features in 
a single shock: A one and 
three-sixteenth inch bore. 
Nine-sixteenth inch rod, FulE 
displacement piston. Nylon 
piston skirt. And larger re- 
serve tube. Together they add 
up to a ride that’s so com- 
fortable, you won't believe it 
until you try it. 

A ride that great adds up to 
a whole lot of customer satis- 
faction, And that's the reason 




you owe it to yourself to try a 
set of Radial-Matics on your 
car. When you do, we're 
confident 
Monroe 
will 
have 
won 
your 
alle- 
giance 

for* - — — 

Monm Auto Ecujipwifrni fj-niwj 

ever, bn lull ul IfniKu Jti.lewialir. — 






On the cower 




Wl'ielhEr' honiEtluill ar merely 
home-assembled, ufljaiigtn 
aircwit like this Mnxheii 
Wing are looking more and 
more hke real airplanes. PM'$ 
story on page BO rolls you an 
abtwt me reyalulmn in designs, 
tnaJenafS arts pt^er prams 

PM pamting by Etf U'aiigvFsky 




JULY 1980 



CONTENTS VOLUME 154 NUMBER 1 



INTERNATIONAL EDITIONS: CARIBBEAN. ITALY, MEXICO. SOUTHERN HEMISPHERE 



Special features: 



PM Owners Reports 




Chevy Caprice buyers 
feel great aboul mileage, _ 

wh^le Ford T-bird Tr 

owners love (he slyi mg w ■ y 


00 

00 


Great shop aids 
you can make 




Four prefects that dress - - 
up ytxrr home works-ftop QO i 

-super storage system 1 


104 


PM's word processor 
performs like a 
commercial unit 




We show you how add-otts can 
franslorm your home computer 
into a Tull’ Hedged word 
processing system 


78 


Test-driving the 
new Europeans 

Rover 3500 and Triumph TRfl 
some V8 oKciiemeni Iron Bri(a>n 


68 


VVY Jetta What once lor 
a Rabbh wiEh a trunk' 5 ' 


60 


Peugeot 505- Comfort and 
handling with diesal opi on 


84 


Build our garden cart 

A sturdy, hghiweighi unit 1 

with bicycle wheels i- 


110 



Auto mobiles and bikes 

12 The PM G a rage 
20 Imports and Motorsports 
27 Saturday Me chanic: 
Troubleshooting pollution - 
control systems 
A2_Car_Glini£ 

54 Detroil Listening Post 

60 Firsthand Report: Driving 
the Volkswagen delta 

66 Firsihand Report: Driving 
the Rover 3500 and 
Triumph TR8 
74 PM Owners Report; 

Chevrolet Caprice 
64 Firsthand Report: Driving 
the Peugeol 505 
S8 PM Owners Report: 

Ford Th underbird 

Home and yard 

61 Appliance Clinic 

52 Homeowners Clinic 
62A Portable generator puts 
power where it’s needed 
106 A passive solar collector 
anyone can burtd 
1 14 5 cardan carts you can buy 

Aviation 

6 0 How th e new homabul 1 1 
ultralights are laking 
shape 

83 A whole new way of 
building airplanes 

Photography 

40 Photo hints 
72 Those automatic 
cameras — 

more versatile than ever 

Science end engineering 

14 Sc ience Worldwide 
63 Bombs bursting In air 



Shop and crafts 

37 PM Workb ench 
90 2 handy outdoor projects 
you can make in a hurry 
92 Weeke nd w orkshop: 

4 great projects ' 
for your shop 
96 Try this easy wayjo 
create “stained" glass 
100 An expert's secrets for 
cutting glass 

102 Workshop Minicourse: 

Using a bench plane 
104 Super storage for your 
workshop hardware 
107 Caning made simple 
110 Build PM's rug ged. 

lightweight garden cart 
31, 35, 125 Hints from 
readers 

Electronics, radio and TV 

8 PM Electronics Monitor 
24 Coming: Big-Beraen TV 
by laser 

56 Bui id the Basement 
Waler Alarm 
76 Now;. Mini TVs are 

eniertamment centers 
7S PM designs your personal 
word processor 

Boating and outdoors 

36 Alt Outdoors 
70 Tough new blowups that 
save on storage and fuel 
06 Pyrotechnics to save your 
tile: 'Fireworks' thal meet 
new Coast Guard standards 

Every month 

6 Letters 

1 6 NoleS from the Editor 
§7 It's New Now 



Afl AMRVICt TO READCHS.iB^puiirr Wpeft«nci (UjMmrwa nBWjpworth^ rvwlirts, (•cFKiKjuMmd-iCWilrtc and twrnruriapcnJ diwitofXT’ibnli OwlopQUJtftvni**lii'fo 
quiiity tnd DvxjlttGin o* rnatwWn. vd wortnanthfi. yc^'f i/wcfinKt cwn^ n«pon»IMtty Hx pnjpt* upprcaricjn or tecfnquM or chop* and lUncflanlng oi 

produttt v r*ad** -t>L# proftcti **iufllng rtom pani putWMMd n Ihn mag*ih* 



iwiti lINFahr iH -ia 4 >1.111 Ik |Mtill-h*«1 imVilhl fat Tfal ItrauL 
’’ill, MrkPt, N*w n p .«k, N.V i§ms 0 .^ A. flubbfrtp*nm 
■Mh kn* I -I- -fii.il. n-. *v 07 fin new • rnri ■ Ifl.llT flw Iwi, j-in; 



IkireMfahMe* 

l in r-ir - ! ion , J p l 
Jjrlrvnc I.'m llri, HI) _ 

H '! ‘ M-T J"i l hr.* iTi.r 1 I nn^^ln mir] ill ill I- nr r* rl-r . 

C'HlMmHlBH i>liH^|lnMiiH BlU “ 

null [Iw FViirt ini’ r -r |W| ■ ■ 1 n-H>n« 

tfUMl 

Jun, HEI, I M ’■ 

I'l 



i- ■■ 111 . •• U • 



v . ■ S **T»L 
■i.'.il fart rai rim 1 L-|. SPU. 

" ka *#ciinl1 -rl im 



I an mu; ■ ■MI'WV rtlH IPJ I'l P M BITIIIIV 1 

1BH' I hx TIM 1 llaanl triirpiiraniwi , All rlfthli ra*frv»fl, I'l.nhil 
In hrpylpr Mi. -1. »nlfa, F.Q Diti I WHU , 



IkWBt-fin I BTlftN ii A VISE i fu|’-u(kl" V.rh *u Ir* Mnn • .* ir n will ur><in rpnt-lj,l rivm 114 
|- ”11T «r ft ri'|i'l'l pl.9 r** IK FW111M.I ivrrtmpi It* lirtJnr-, unrfr’r'.i.k.r lulu | Imrivl IN 
I|lk<. nriMr *" J* In- JimwIHa (no farM n,.y., HHMr ll, Lh’l’ finlll Barvlfr ^ir 



rniMin Ifala liiiMil W 
Will r-r^ln Mrtir i4al> 



dltimita . ui r-.r. within *1 M fax l.«*J»B wmN» I? fur kiiaiik 

■*"1*. will >M pn i nri| it I, in ir tr.n lima* rlnln LKp.1 

nrrlfil lin, with ■ rr |u...| hir nnv r>l 'lll*T I n*l mrl I ■■!■* v>-i 11UV Mb' K.^.r*rni l-f 
HHi* '’lianl. l T l*knk nuM (Vu ill -l*Ph irtllrfr M Ini *1 Tiinjlir M»’'4’l|ii.l«a P.O- Winn 
11 HUM. «*• Hi’iata, li.wa Mil'll I * MP..H.M HIV haw mn priNilniri arMla >niiT 
mi liMTlIiUnrt hlnnn* wrllr itt mil Jnnn llnrrli. L'lHlmnrr !«»KVlrti 1 1» p-krtinanl , 

' iiiliir K|i..-',nrl*’i ]‘.0 Ik m Llklflk . 1'an tfflllii--, I'.'lfn TflUPfanii*' H'ni 

<n.i. ..1 |..w. ,..in-nl* rn!l «i»i 'M.lllj. To m»ri nnrvlnr. 

pl.l.a Blliflnap i nur ini I line iilai s*l|*n HriLIrm In u> ih 1 miMi*HI(t vlhlf nlM< 
w'l|i( in' n Itrikpwil n n flin itiimC 1m rr’"'v»rl lit IXnkt nlktil 1*4*kh pfldr 1*' 
kklHrainifa ti> if^uiv i-Miriminn nmei 



L‘li llilb n'lilMak 
)iw puiiarriiri n>ti 
iJF*nx« * I H'lMHiltk 



nrtUM hvtMAKIO 



1V1KTbrAnTi.lt Tlaann 
n.lVd P "i -t ] }lv i.'r 
iKh MlltMk* 



JULY 19B0 3 










ilia'll* 



Son Of A Gun? . . .The Penetrating Protector. It helps protect vinyl, rubber 
and leather against everyday wear and tear, to keep it looking good 



Protect Vuiyl, Rubber, Leather... 

KEEP A GOOD THING GOING 



■ 1380 hTP CtMKraeri l-WO ,Y Cu r. T *rc jlflta! Ft (..wr^nlale FL 33310 
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A GOOD OIL STAIN 
SHOULD DO MORE 
THAN JUST LIE THERE 
LOOKING PRETTY 



\ 




That's why Glidden Exterior 
Spred^Oil Stain embraces wood. 
Grips it. Seals your house against 
moisture. 

The unique formula keeps 
pigment in suspension longer, 
too. So Spred Oil Stain goes on 
smoother, with less stirring. 

Solid and semi-transparent, 
S3 colors in all. But its real 
beauty is how it performs. The 
next rime you stain ask for more. 
Ask for Glidden. 
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T he rugged beauty of the American west is a natural setting for these 
new Smith & Wesson Model 1500 centerfire rifles. Their smooth, 
flowing lines bring a new dimension to bolt action design. The natural warmth 
of hand- nibbed American walnut flows smoothly into the lustrous blue and 
sparkling chrome of metal. You can see the beauty and quality of these new 
rifles. But you’ll have to visit your dealer to feel their near perfect balance. 
And shoot them to experience Smith & Wesson accuracy. In popular calibers. 



p PONT* Comairiv 



Smith&Wfesson 



Deluxe (Magnum, foreground) and standard 
versions. Smith & Wesson, 2100 Roosevelt "JSySj* 
Avenue, Springfield, Massachusetts, 0110L 




LETTERS 

ID THE EDITOR 



Pro propane 

Thank you for your article on pro- 
pane carburetion in the April *80 is- 
sue (My rHOtO&O Miles on Propane, 
page 108). I am a manufacturer of 
propane cookers and torches and 
have converted anti operated sever- 
al dual-fuel units. Currently our 
stock includes a ’62 CMC pickup with 
450,322 miles on it. It has never had 
engine work more major than a 
tune-up, We replace plugs, oil and 
filler every year. We also have a ’76 
Dodge D100 pickup with 101 ,5 63 
miles and no problem a. 

The article mentions having trou- 
ble switching from one fuel to anoth- 
er, At speeds above 40 mph, I can 
switch immediately with no difficul- 
ty, It is a problem, however, when 1 
have to switch in traffic, 

BENNY GAY 
DONALSONVILLE, GA- 



No amateur he 

I have enjoyed your magazine very 
much since I first subscribed three 



years ago. One of the features I have 
really appreciated is Shop and 
Crafts, Cndosed is a picture of items 
1 made from, your plans, Mary Lin- 
coln's Vanity mirror was in the Feb. 
*78 issue (Two Authentic Lincoln Re- 
product ions , page 102), and the colo- 
nial spice box was in the Nov. K 79 is- 




Lincoln reproductions of Robert Clarke, 

sue (T wclve Gifts You Can Make and 
Give, page 122), 

The small box with a single draw- 
er is a recipe file of my own design. 
Your plans, materials lists and ex- 
ploded view's make it possible for 



even an amateur woodworker like 
me to do a nice job, 

ROBERT CLARKE 
SILVIS, ILL. 



Gr&ased lightning 

Beyond the Btillet: Japan's New 
Train Shoots For More Speed (page 
95, Apr, '80) was most interesting. 
The principle of magnetically pro- 
pelled trains goes as far back as liK}7 
at least, as the autobiography of 
Tom Johnson describes: “A struc- 
ture was built across the top of the 
cellar and consisted of a series of 
magnets that were energized at the 
proper time to lift the car and carry 
it forward , # * 'Greased Lightning' 
actually moved. The car was pro- 
pelled forward and backward as rap- 
idly as it was safe to permit in the 
short 90 feet of track in the cellar, . , . 
It was practically agreed that Gen- 
eral Electric was to furnish the mon- 
ey for an experiment on a large 
scale: a two-mile track was to be 
built aL Schenectady , , . It was found 




'aren't 
the new OIL 

0NTt»EBU%K7 
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that the proposed experiment would 
cost at least half a million dollars. 
The company decided that it would 
not be justified in expending so 
large an amount on an experiment 

IF 

■ + - 

Johnson, a former mayor of Cleve- 
land, was a millionaire and at one 
time owned street railroads in 
Louisville, Indianapolis, Detroit, 
Brooklyn and Cleveland. I wonder if 
GE would risk a half million now on 
the experiment Mayor Johnson 
tried to promote? 

BOB LEE MOW E R Y 
DIRECTOR OF UNIVERSITY LIBRARIES 
WITTENBERG UNIVERSITY 
SPRING FI ELD, OHIO 

I'd like to remark about the article 
on “maglev" trains. First, the aero- 
dynamic flaws in the cover pictures 
A) the rooftop air intake is poorly de- 
signed; R) the central spine is an im-. 
pediment to both airflow and vision; 
C) the transition from frontal slope 
to roof line is too abrupt; D) the rect- 
angular red lights will cause 
trapped air pockets and disturbing 
airflow (red lights in front on a rail 
car?); S3) the tunnel for tracking rail 
has sharp edges at entry which will 
“scream 1 " at speed. 



Second: Over 100 mph, wind noises 
would be very annoying inside and 
especially outside. At 300 mph, vi- 
bration would be a problem, and 
some protrusions might be dam- 
aged. 

My remarks are to register my dis- 
like of the promise held out to the 
layman of fast, quiet and economical 
transportation. The SST is quiet for 
the passengers, at a price, hut is an 
intolerable nuisance for those on the 
ground. 1 am afraid the train pic- 
tured and described fits the same 
pattern. 

DONALD G. CLARKE. 

LOS ANGELES 

Hoodwinked? 

Ax a police officer, 1 was appalled to 
see “Sweet Hitchhiker" fit’* Sew 
Sow, page fi! t -July ’79), I am also 
concerned that the Federal govern- 
ment granted Commuter Connec- 
tion $70,000 of our tax money to en- 
ergiste criminal activity by sugges- 
ting people hitchhike to reduce fuel 
consumption. 

I am concerned about fuel conser- 
vation, but to encourage hitching in- 
stead of car pooling is to encourage 
criminals to ply their trade in as- 
sault, rape, armed robbery, kidnap 



ping, etc. Almost all law-enforce- 
ment agencies discourage hitchhik- 
ing and in some states it is illegal. I 
believe Commuter Connection hood- 
winked the government by obtain- 
ing the $70,000, 

LT. HARRY A. COOK 
HAMPTON POLICE DTV, 
HAMPTON, VA, 

It’s a clean machine 

1 read "Life Begins at 20“ fAppti- 
tmee Clijiic, page 71, Feb. '80) with 
interest. I have a top-loading GE 
dishwasher— serial number 47-336- 
264— that has been in use since 1947. 
It is still going strong, and has the 
original parts, except for an impeller 
that tangled with a fork about 15 
years ago. For my dishwasher, life 
begins at 33. Can anyone top this? 

ANTHONY VIOL! 
STEUBENVILLE, OHIO 

Ackno wl edq ament 

Im How Yvi i Can Haul a Big Harvest 
From a Small Flat (page 157, Mar, 
’80), W T e neglected to mention that 
the drawings used in the story were 
rendered from photos and artwork 
in Ortho Books' Wood Projects for 
Ike Garden, copyright© 1976, Chev- 
ron Chemical Co. 
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AM stereo — at last! 

After years of tests, petitions, and 
confusion, the Federal Communica- 
tions Commission has announced 
that AM stereo should be a reality 
hy year's end. If everything pro- 
ceeds smoothly, August should see 
the final legalization. If the FCC re- 
ceives “petitions of reconsidera- 
tion," it might delay things until 
Christmas, 

But you can bet the first AM-ste- 
reo broadcasters will show upon the 
dial as soon as they can. We predict 
at least one dear-channel station of 
50,000 watts broadcasting the first 
AM stereocasts on the very day the 
law takes effect. 

The Magnavox system won out 
over four other noncompatible sys- 
tems, According to an FCC official 
we spoke with, the Magnavox sys- 
tem offers great fidelity and reliabil- 
ity, Be said the decisive factor was 
not that the others were poor, but 
the Magnavox system seems to have 
everything in one package. 

This does not obsolesce your 
present AM receiver. Though AM 
stereo will require a slightly wider 
bandwidth, present tuners will be 
able to receive it — but in monopho- 
nic {nonstereo) sound. So, even if 
sooner or later all stations go stereo, 
your present tuner may live to be a 
useful antique. 

The FCC official mentioned an in- 
teresting point: The Magnavox sys- 
tem requires no complex circuitry. 
He expected to see a number of kits 
on the market to convert AM receiv- 
ers to stereo. We’ll look into this and, 
with any luck, you can expect to see 
a do-it-yourself A M stereo converter 
featured in our pages soon, 

[f stereo does for AM what it did 
for FM, then AM radio will be one 
big, revitalised marketplace. 

Those great shows of yesteryear 

Only one thing was more beautiful, 
detailed and polished than an old- 
time radio's cabinetry— and that’s 
the shows it received, Breathe a sigh 
of electronic nostalgia for the likes 
of The Green /fort*#?, Lum and Ab- 
ner, Jack Benny Hour , The Lone 
Hanger and other oldies. 

Such past, but never- forgotten, 
delights can be yours again (or for 
the first time if you're a youngster) 
if you'd care to join other radio buffs 
in the Indiana Recording Club. The 
club maintains a big lending library 
of cassette tapes. Dues are $10 the 
first year, $T/year thereafter and 
the cassettes are loaned for a dollar 



How to interpret Lissajous figures 

An oscilloscope is a very Handy test device to 
Have on your electronic workbench. But many 
people are scared of) from purchasing one on 
the theory thai it ts just too complex 1o use ex- 
cept lor a professional. This is simply untrue. 

To illustrate, we show one ol the uses ol an 
oscilloscope, finding ihe frequency of one woli- 

age by comparing ij jo the known frequency of 
another. 

One voltage is applied to ibe horizontal plate 
input ot the scope, itie other 1o the vertical in- 
put. If 1h£ rariti between the two frequencies 
can be expressed in integers, a stationary pat- 
tern will be produced. 

This pattern is called a Lissajous figure. 



apiece for an old show, half a buck 
for a song. 

Write for more information (send 
return postage) to: Indiana Record- 
ing Club, Bill Davies, 172IP East 77th 
St,, Indianapolis, Irtd. 45240, 

Red mean* cate and dogs 

Pilots will soon bo taking advantage 
of RCA's now Rain Echo Attenua- 
tion Compensation Technique (or 
R.E-A.C-T.) which offers radar-gen- 
erated storm warnings. The colored 
radar display indicates position and 
intensity of storms; colors vary from 
yellow for weak to red for stormy. 
As rain attenuates radar (shields 
against), past systems have been 
blind to many storm conditions. 

Try, try again 

Home computers have spawned a 
few thousand games and a few bil- 
lion arguments that all begin "Well, 
I would have won if only I had . . .** 
Mow, one company will let you prove 
it. 



Once you have (he Lissajous ligure or your 
scope if is a simple matter lo calculate jbe un- 
known- frequency 

Lissajous figures graphically show ihe ratio 
between the known end unknown frequency. 
AIL you have to do is couni itie loops along two 
edjaoenj edges, 

Look at the figure labeled 3it ratio. There 
are three loops along the horizontal edge and 
one along ihe vertical. The other ratios are cal- 
culated the same way. For instance, the 3:2 
LsssajfQus figure hag ihree loops along ihe hor- 
izontal and two along Ihe vertical. Wo matter 
what scope you use. Lissajous figures always 
look the same. 



Powersoft's latest releases for the 
Apple II, Dyn amaze and Ultra 
Blockade, can be played against an 
Apple II solo or with another human 
opponent. But the action can be 
stopped at any time. Then the ga me 
can be reversed* At the critical play 
the computer will allow you to start 
over and prove it was just a momen- 
tary lapse that lost you the game, 
The two game? are in Powersoft's 
new tine. Its address is Powersoft, 
Box 157, Pitman, N,J. 0807 L. M 
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THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Beeping for mileage 

Since the response to our article on 
vacuum gauges was overwhelming 
{Priving F or Economy, page 100, 
Mar, we thought you. might be 
interested in another gauge that 
has been introduced recently. It's 




Vacuum gauge beeps when you waste gas. 



called Easy-Test Audible Vacuum 
Gauge, and, as the name implies, 
warns you with a little beep when 
you're driving inefficiently. 

An automatic override feature de- 
activates the beep when you acceler- 
ate hard, It retails for SI 4.95, is also 
available by mail. Contact Harvey- 
West bury Corp., 81 Urban Ave., 
Westbury, N.Y. 1 1590. — T,A. 

Pocket-sized pumps 

Here's some good nows for motorcy- 
clists who don't want to get caught 
with a flat tire in the middle of no- 
where, Three pumps — appropriate- 




portable motorcycle pumps travel easily. 

ly named Mini-, Midi- and Maxi- 
Pump — are designed to fit in your 
toolkit or tank bag, and can fill a flat 
in a few minutes. 

The biggest pump is the Maxi, the 
one I carry, which is 6 inches Long 
and weighs a mere 2,14 ounces. It 
pumps out 4.05 cu, in, of air per 
stroke and can inflate a tire up to 75 



pounds per square inch (p.s.i.). The 
Mini and Midi deliver 1,38 and 2,16 
cu, in, of air per stroke* respectively. 
Prices start at $6,95; the pumps are 
available from S&W Products, 2617 
West Woodland Drive, Anaheim, 
Calif, 92801.— 7U4, 

Mini -dumpster 

If you've ever wished that you could 
tilt up the bed of you r mini pickup to 
unload a cargo of tsand, gravel or 
even leaves* here's something that 
could make life easier. The Model 38 
Jiffy Dump uses a heavy-duty Arlyn 
plastic mat and turning bar. Stretch 




Dumpster will unload up to a half ton. 

the mat and load up. To unload, reel 
in the mat. It can handle a half ton 
load and sells for £299,05. The mini- 
dumpster is available from Jiffy- 
Dump Inc,, 343 East Lexington 
Ave,, El Cajon, Calif. 92020.— CAT. 

The best defense 

Whether you have a brand-new ear 
or a worn out buggy, there's a thief 
who’d like to get hi s hands on it. The 
high cost of replacement parts to- 
day makes even an old clunker a 




Low-coal alarm provides vehicle security. 



very appealing target for Stripping. 

A reasonably priced theft deter- 
rant is Pittway'e Vehicle Security 
System, It features a powerful 105- 
decibel siren, one of the loudest 
we've heard, and an exit-delay func- 



tion. You can purchase the alarm for 
$69.95 from the Pittway Corp., 780 
McClure Ave.* Aurora, 111. 60507. — 
r.A. 

More on Whitney 

In the April issue of PM we ran an 
item on J.G. Whitney, stating that 
the firm was back in business after 
clearing up some financial difficulty 
with its printer. At the time, we 
were led to believe that the problem 
did not involve Whitney eustomers- 
Welh the blizzard of letters from our 
readers soon dispelled that notion. 

All the letters we received said ba- 
sically the same thing: 1 sent my or- 
der and got neither merchandise nor 
my money back. The feelings ex- 
pressed in the letters were that 
Whitney had conned its customers* 
And that PM was adding insult to in- 
jury. Obviously, an explanation is in 
order and beie it is. 

According to a spokesman for 
Whitney* the company filed for fi- 
nancial restructuring and was doing 
business under a Chapter XI pro- 
ceeding. What this means is that the 
court freezes debts and gives the 
firm a chance to reorganize without 
closing its doors. In Whitney’s case, 
any orders received prior to June 25* 
1979, could not be filled by mandate 
of the court. Orders received after 
June 25* 1979, were filled and have 
continued to be at the rate of 30,000 
per week. 

If you happened to be one of the 
unlucky customers, all is not lost, 
You still have legal recourse and 
here’s what you should do. Write to: 
Clerk. United States District Court, 
£19 South Dearborn St., Chicago* III. 
60604, Request a proof-of-claim form 
and be sure to include the claim 
number: 79 13-5784. 

Once you've filled out the form 
and mailed it back to the court, you 
will become a Creditor of Record. 
That means you'll be guaranteed a 
place in line when the court orders 
Whitney to pay off its creditors. At 
this time, nobody knows how much 
money the creditors will collect, or 
when, As soon as the court decides, 
all creditors will be notified about 
the payment schedule. 

A lot of our readers were burned 
and I'm sure they’re still steaming. 
And rightly so. But at the time we 
ran the mention* Whitney rm* filling 
orders. We just want to tell those 
readers we weren't giving them a 
bum steer and never would,— TA. 
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STEREO BREAKTHROUGH 




Bone 

Fone 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 



The Bone Forte surrounds your entire body 
with a sound almost impossible to rfmagrrie, 



You're sterling in an open field. Suddenly 
there s music Irom all directions Your bores 
resonate as if you're listening to beautiful 
stereo music in front of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
bears what you do. It's an un believable 
experience that will sand chills through your 
body when you first hear It. 

AROUND YOU 

And nobody writ know you're listening to a 
stereo The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn aver clothes 

The Bone Fane is actually an AW FM stereo 
multiplex radio with its speakers located near 
ycur ears When you tune in a sfa-reo station, 
you get the seme siereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 

INNER EAR BONES 

The sound will also resonate in rough your 
bones-all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations or 
a powerful stereo system or sitting in the first 
now listening to a symphony orchestra -it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere not just in your living room. 
Imagine walking your dog to beauliful stereo 
music or roller skating to a strong disco heat. 

You can ride a bicycle or motorcycle, tog 
and even do beadstands-tho Bone Fone 
slays on no matter what the activity. The Bone 
Fone stereo beings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 

SKI INVENTION 

The Bone Fone was invenled by an 
engineer who liked to ski. Every time ha took a 
tong lift ride, he noticed olher skiers carrying 
transistor radios and cassette players and 
wondered if there was a belter way to keep 
your bands Ires and listen to siereo music. 

So he invented the Bane Fane stereo. When 
ha put it around his neck, he couldn't believe 
his ears. Ha was not only hearing the music 



and stereo separation, bul the sound was 
resonating through his bones giving him the 
sensation cl standing m front ol a powerful 
stereo system. 

AWARDED PATENT 

The Inventor took his mveniian to a friend 
who also tried it on. His friend coukin (believe 
whai he heard and at first thought someone 
was playing a tnck on him. 

The inventor was awarded a patent for his 
idea and broughi it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AWFM multiplex radio called the 
Bone Fone 

The entire battery-powered system is sell- 
contained and uses four integrated circuits 
and iwo ceramic fillers for high station select- 
ivity. The Bone Fone weighs only IS ounces, 
so when worn over your shoulders, ihe weight 
is not even a factor. 

BUILT TO TAKE IT 

The Bone Rone was built lo take abuse. The 
large 70 millimeter speakers are protected m 
flexible water and crush resident cases. The 
ease that houses the radio ttself is made of 
rugged ABE piastre with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand toe worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made ol Lycra Spandex-the same 
material used to make expensive swim suits, 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, ones and let the 
sleeve dry. It's just that easy. The entire 
system is also protected against damage Irom 
moisture and sweat making it ideal for togging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue -a color designed especially for the 
system. An optional set of four sleeves in 
orange, red. green and black 15 also available 
tor $ 1 0 . You can design your own 5 leeve u sing 
Ihe pattern supplied free with the optional kit. 

YOUR OWN SPACE 

Several people could be in a car, each tuned 
to hFS own program or bring the Bone Fone to a 
ball game tor the play by play. Cyclists. 



joggers, roller skaters, sports Ians, golfers. 
housewives, executives -everybody can find 
a use for the Bone Fone. It's the perfect gHi. 

Why not order one 00 our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, al ball games or 
while you golf, jog or walk the dog Bul most 
important -compare the Bone Fone with your 
expensive home stereo system. Only ihen will 
you fully appreciate the major breakthrough 
this product represents. 

GET O NE SOON 

To order your Bone Fone, simply send your 
chock or money order for $65.45 plus $£.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales lax.) 
Credii card buyers may call our toll-free 
number below, Add $10 it you wish to also 
receive the accessory pack of four additional 
sleeves. 

Well send you the entire Bona Fone stereo 
complete wiih four AA cell battenes. Instruc- 
tions, and 9Q-day limiied warranty including 
our prompt service-by-mai I add ress. 

When you receive your unit, use it for two 
weeks. Take it wiih you so work, or wear it in 
your car. T ake walks with it, ride your bicycle or 
roller skate with it. Lei your friends try it oul. If 
after our two-week free trial, you do noi feel 
(hat the Bone Fone is the incredible siereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can t lose 

end you'll be tha first to discover the greatest 

now space-age audio product ol the year. 

Discover the freedom, enjoyment, and 
quality of the Hurst major breaklh rough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
Obligation, today r Femfhg FCC approval 
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SCIENCE WORLDWIDE 




Extra landing light on FAA plane illuminate 6 rear engine during flight* in rain. Camera 
(above, right) inside the plana photographs ihe buildup of water near lha jet Intake, 



The wet-jet study 

Researchers from the Federal Avia- 
tion Administration (FAA) are chas- 
ing rainstorms with ei 7U7 to test the 
effect of water ingestion on engine 
performance. 

The FAA's National Aviation 
Facilities Experimental Center is 
flying wet routes under clouds to see 
if regulation » set in the 19fiDs tire ad- 
equate for rainy-* weather safety to- 
day. “Let’ ft face it," said William R. 
Westfield of the FAA, 4i We + re oper- 
ating a pretty sophisticated kind of 
technology now. and the standards 
We apply against these engines are 
pretty old," 

The study was not undertaken be- 
cause of any specific accident. West 
field told PM, although water inges- 
tion has caused a number of crashes 
involving military planes. And in 
1977, a commercial Southern Air- 
ways 1>G 9-31 crashed while trying 
to land on a Georgia highway after 
both engine? lost power. U-S. inves- 
tigators blamed the engine damage 
on "the ingestion of massive 
amounts of water and hail” from a 
severe thunderstorm. Seventy per- 
sons died, 

Westfield said the experimental 
plane was strenuously avoiding 
thunderstorms and seeking out ar- 
eas of moderate rain. The 727 is 
equipped with a bright white land- 
ing light aimed at one of the rear en- 



gines and a movie camera to photo- 
graph tlie engine through a prism. 
The research may lead to an upgrad- 
ing of a regulation that commercial 
jet engines must be able to operate 
on airflows containing 4 percent by 
weight of water during takeoff and 
landing approach. 

Vitamin A versus radiation 

Research with mice indicates that a 
dose of vitamin A some 10 times the 
minimum daily requirement inhib- 
its the toxic effects of radiation. 

For about a year. Prof, Eli Seifter 
of the Albert Einstein College of 
Medicine has been exposing mice to 
high doses of X-ray radiation. The 
exposure is similar, he said, to the 
kind o-f dose given, humans- to de- 
stroy cancerous tumors. Such radia- 
tion kills some normal tissue as well 
and can lead to a loss of infection - 
fighting white cells and to system- 
wide sickness described by some pa- 
tients as a "living death," The vita- 
min therapy, Seifter told us, stimu- 
lates healthy parts of the body to 
produce more white blood cell?. And 
that helps overcome the radiation 
sickness. 

Seifter said it was too early to sug- 
gest use of the vitamin for human 
cancer patient? in therapy, F^r one 
thing,, the vitamin might reduce the 
effecti vc ness of the radiation in kill- 
ing cancerous tissue. And further 



work is needed, he said, before it will 
he known whether vitamin A can 
counter the effect of whole-body ra- 
diation that could follow a nuclear 
explosion or accident. 

Will Halley's Comet fizzle? 

First, NASA’s hopes of sending an 
unmanned probe to Hatley's Comet 
faded when federal budget makers 
turned off the funds. Now, a Purdue 
University professor of astronomy 
predicts that Earth-bound observ- 
ers expecting a light show when the 
Comet arrives in 1986 may be disap- 
pointed. 

Prof, Miriam Jaffe suggests that 
the relative positions of the comet, 
Earth and sun will reduce the com- 
et's glitter. Halley's will be brightest 
when closest to the sun on Feb, 9 h 
198&. But Earth will he far away 
then, on the opposite side of the sun, 
So chances arp the comet may rank 
with the much-oversold Comet Fo- 
il out ek. which failed to dsssde sky 
watchers who were on the lookout 
for it in 1973 and 1974. 

Accelerator alchemy 

Some California scientists have con- 
verted bismuth metal into gold by 
bombarding 2-inch -square targets 
with particles traveling near the 
speed of light. 

Researchers at Lawrence Berke- 
ley Laboratory accelerated highly 
charged atomic nuclei of argon and 
neon around a ring about 100 yards 
in diameter. After several million 
circuits, the charged nuclei reached 
speeds up to % percent of the speed 
of light. 

Then researchers aimed the nuclei 
at the bismuth, where the high- 
speed projectiles knocked out 
enough protons to create several 
million atoms of gold. The work fell 
somewhat short of fulfilling the 
dreams of medieval alchemists: One 
researcher. Dr. David Morrissey, 
told us it took some 10 hours to make 
gold worth about one billionth of a 
cent. rw 
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Burglar Alarm t 
Breakthrough! 

A new computerized burglar alarm requires no 
installation and protects your home or business 
like a thousand dollar professional system. 




The Mitfox seedily computer {poke tihe a 
handsome stereo system component and 
measures only 4' x WWx7." 



U's a security syslem computer, You can 
now protect everything windows, doors, 
waits, tellings and floors with a near fall-safe 
syslem so advanced that 11 doesn't require 
installation. 

Tf>e Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more than 
5.0QC cubic feet in your home- Whenever this 
beam detects motion, it sends a signal to Ihe 
computer which interprets the cause cl the 
motion and triggers an extremely loud alarm. 

The system's alarm is so loud that ■: can 
cause pain -loud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and l&ud enough to alert neighbors 
to call the police. 




The powerful Optional blast horns can eteo bo 
placed outside your home or office to warn 
your neighbors. 



Uni ihe the complex and expensive com- 
mercial alarms that require sensors wired into 
every door or window, the Midex requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair of blast horns Its beam actually pene- 
trates walls to sel up an electronic barrier 
against Intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
lemperature or humidity-just motion -and 
since a computer interprets the nature of the 
motion, the chances of a false alarm ere very 
remote. 

An expa riunced burglar can disarm an ex* 
pensive security system or break into a home 
or office through a wall. Using a Midex syslem 
there is no way a burglar can penetrate ihe 
protection beam without triggering fho loud 
alarm. Even II the burglar cuis oil your power, 
the four-hour rechargeable battery pack will 
keep your unit triggered, ready to sense 
motion and sound an alarm. 

ARRIVE HOME SAFE 

There's personal danger In arriving home 
and finding a burglary in progress, And. if you 
surprise the burglar, you risk the chance of 
serious injury, With the Midex 55 protecting 
your home, you can open your front door with 
the confidence of knowing 1hat no burglar lurks 
inside. 

When the Midex senses an Intruder, it re- 
mains silent for 20 seconds, it then sounds the 
alarm until the burglar leaves. One minute 



after the burglar leaves, the alarm shuts off 
and resets,. once again ready to do rts- jo&. This 
shut-off (ealune, not found on many expensive 
systems, means that your alarm won't go wail- 
ing all night long while you're away When your 
neighbors hear it. they'll know positively that 
there's trouble. 

PROFESSIONAL SYSTEM 

Midex is portable so 11 can be placed any- 
where in your home. You simply connect it to 
your stereo speakers or attach the two op- 
tional blast horns. 

Operating the Midex is as easy as its instal- 
lation, To arm the unit, you remove a specially 
coded key. You now have -30 seconds to leave 
your premises, When you return, you enter 
and insert your key to disarm the unit, You 
have 20 seconds to do that Each key is regis- 
tered with Midex, and that number is kept in 
their vault should you ever need a duplicate. 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
your unit on at n.-ght and place an optional 
panic button by your bed. Bui with all its 
optional features, die Midex system is com- 
plete, designed to protect you, your home and 
property just as it arrives in its well- protected 
carton. 

The Midex 55 system is the latest electronic 
breakthrough by Sollan Systems, Inc -a com- 
pany that specializes in sophisticated profes- 
sional security systems, for banks and high 
security areas. JS&.A first became acquainted 
with Midex attar we were burglarized. At the 
time we owned m excellent security system, 
but the burglars went through a wall that couid 
not have been protected! by sensors. We then 
installed over $5,000 worth ol ihe Made* com- 
mercial equipment in our warehouse. When 
Sollan Systems announced their intentions to 
market their units to consumers, we immedi- 
ately offered our services 

COMPARED AGAINST OTHERS 
In & recent Issue of a loading consumer 
publication, there was a complete article 
wrltte n on 1 he to sts g Iven sec u rity dev ice s 
which were purchased In New York, The 
Midex 55 is not available In New York 
stores, but had it been compared, It would 
have been rated tops In space protection 
and protection against false alarm a -two 
of the top criteria used to evaluate these 
syslem s. Don't be confused. There Is no 
system under 5 1 , 000 that provides you 
with the teme protection. 



tolerances and then rsle&ted after assembly. 
The entire system Is then put under full elec- 
trical loads at 1 50 degrees Fahrenheit lor an 
entire week ft there is a defect, those tests will 
cause if to surface. 

PEOPLE LIKE THE SYSTEM 

Wally Schema, a scientist and former astro- 
naut, says this about the Midex 55. "I know of 
no system thal is as easy to use and provides 
such solid protection to the homeowner as (he 
Midex. 1 would strongly recommend it to any- 
one. I am more than pleased with my unit." 

Many more people can attest to Ihe quality 
of this syslem. but the true test is how it per- 
forms in your home or office. That is why we 
provide a one month trial period. We give you 
the opportunity to see how fail-safe and easy 
to operate the Midex syslem is and how 
thoroughly it protects you and your loved ones. 

Use the Midex for protection while you sleep 
and to protect your home white you're away or 
on vacation. Then after 30 days. If you re no t 
convinced thal Ihe Midex is nearly la it- safe, 
easy la use, end can provide you with a 
security system ihal you can trust return your 
umt and well be happy to send you a prompt 
and courteous refund. There is absolutely no 
obligation, JS&A has been serving the con- 
sumer for over a decade -further assurance 
that your investment is well protected 

To order your syslem, simply send your 
check in the amount of $ 199.95 (Illinois resi- 
dents add 5% sales tax) to the address shown 
below. Credit card buyers may call our tolE-free 
number below. There are no postage and 
handling charges By return mail you will 
receive your system complete with all con- 
nections. easy to understand Instruction's and 
a one year limited warranty. If you do not have 
stereo speakers, you may order the optional 
blast horns at $ 39,95 each, and we recom- 
mend Ihe purchase of two 

With the Midex 55, JSfLA brings you: 1) A 
system built with such high quality that il com- 
plies with the same strict government stan- 
dards used in the space program . 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized entry, and 3) A way to buy 
the syslem, in complete confidence, without 
even being penalized for postage and hand- 
ling charges if it's not exactly whai you want. 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now. 

Space- age technology has produced the 
ultimate personal security computer Order 
your Midex 55 al no obligation, today. 



YOU JUDGE THE QUALITY 

Will (he Midex syslem ever fail? No product 
is perfect, but judge for yourself. All com- 
ponents used in the Micte* system are of aero- 
space quality and of such high reliability that 
they pass the military standard 083 for thermal 
shock and bum-in, In short, they go through 
Che same rugged tests and controls used on 
components m manned spaceships, 

Each component i$ first tested at extreme 
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Car 
Stereo 
Buyer’s Guide 

Get Yours Now! 



* photos, comments* your best 
possible prices on over 200 all- 
new car stereo products! 

* dimensions charts, fitting charts, 
"howModnstiU easily” articles I 

* THE ONLY published source of 
true performance tests and 
specification comparisons! 

+ ult finest brands, including 
BtaupunM, Clarion* Craig, Con 
cord, Fosgatc, Jensen, Linear 
Power, Marantz, Pioneer, 

Sanyo, . , many more! 

Send NOW for YOUR 
FREE Catalog , * . 
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/VOTES 
FROM THE 
EDITOR 



R eaders Whoa r« ham radio operators perhaps know FM'a Electronics 
Editor better by his cull letters, WB£KQl,thnn they know him by 
name. Around the office, though, he’s just plain Neil Shapiro, despite 
the fact he mostly speaks computerese. He reverts to basic: English to 
explain to the rest of us such mysteries as the first component-assem- 
bled word processor to be printed in a consumer magazine. It’s really 
very simple, ns you'll see in PM Design x Yaur Personal Word Processor 
on page 78, (For now, if you don’t know what a word processor is, call 

it a super typewriter.) 

Just to prove that his 
word processor works, 
Neil is well along with a 
50,000- word novel on it. 
A medieval fantasy, it is 
his third book. 

In addition, Neil has 
also invented n comput- 
et game, Bomb TV/rraf, 
that you'll soon be able 
to get as a floppy disc or 
cassette and use on an 
Apple 11 computer, It’s 
being produced by Pro- 
Jusi can him WB2KQI. gramma International 



Test (In coliaborosione con Popular Mechanics) is 

the newest foreign- language affiliate of PM, It 
began publishing in Rome in March 1 L3 7U under 
’ he direct ion of Mrs. Adelina Tat tilo. publisher. 
The magazine bus already distinguished itself 
by winning two Premie Glaxo awards. One 
went to the editor, Giulio Raiola, for new edito- 
rial initiatives, and a second to writer Riccardp 
Romani for two articles that appeared in Test, 
The award is given to outstanding European 
scientists and Journalists in i:l program that's 
sponsored by the Union of Italian Scientific 
Journalists, 



Somehow, the immor- 
tal lines penned hy 
Robert Burns about the 
best-laid plans come to 
mind every time we 
look’ at this handsome 
four-color engraver’s 
proof, We had sched- 
uled the Olympics 
broadcast story fur 
April . , . then May . . . 
then June. Now it’s 
July, and, sorry, this is 
all you’ll see of it. M 



Well, you Just can't win 'em All, 
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Build your own microcomputer 

as you learn 

computer technology at home. 




New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 



As the microprocessor revolutionizes 
the computer world and microcomputers 
appear aJmost everywhere, NRI brings you 
a new, convenient, and effective wav eq 
keep up with this expanding technology 
it's N Ri 5 Computer Tbchno logy Course 
cretued and deigned exclusively 
ibr learning at home in your 
spare time. 

Featuring NRE's 
Exclusive Dual 
Language 
Microcomputer 
NRI goes beyond book 
learning to give ran practical, 

“hands-on experience in de- 
signing circuitry, interfacing 
components, programming, 
and troubleshooting. As you 
learn, you actually assemble 
NRJ s designedfor-leaming 
microcomputer, incorporating the 
latest advances in the state of the 



art. It looks and operates like the fines! of 
its kind, actually does more than many 
commercial units. But NRI engineers have 
designed components and planned assembly 
so it demonstrates important principles, 
giver you working experience in detecting 
and correcting problems, AjkI it's yours 




to keep, put to work in your own home 
or business. 

Von also bu Eld and keep your own test 
Instruments, including a transistorized voh- 
chm meter and CMOS digital frequency 
counter And NR I's Discovery Uh x broadens 
your horizons with specialized experiments 
and theory demonstrations 

No Experience Needed 

You don't need prior training in elec- 
tronic; or computers to lake this cxcilbg 
new course. NNS starts you with the basics, 
gives you a firm foundation to build on. And 
your NR! instructor/counselor is always 
available, ready to help whenever you 
have questions or need advice. 

Proven Way in Learn at Home 

No need to worry with travel, classes, 
or time lost from work when you learn the 
NRI way As we have for over 65 years of 
leaching technical subjects to more than a 
million students, NNl brings the material lo 
you. study in your spare lime, at your 
convenience, using "bite-size" lessons that 
program material into logical segments for 



easier assimilation Vbu get practical experi- 
ence that reinforces theory by performing 
experiments and building equipment using 
kits that we supply 

Send for Free Catalog. , * 

No Salesman Will Call 
Get the details on these exciting 
new courses in NRI's free, 100-page cata- 
log, Shows all kits atvd equipment, lesson 
outlines, and full information, including 
facts on other electronics courses Mail the 
postage-paid card today and we'! I rush your 
catalog, No salesman will ever call. Keep 
up with the latest technology as you learn 
on your own computer. If can! has been 
removed, write to; 

MDI NRI Schools 

| re Ijkl McGraw- Hill Continuing 
Bj fj J I Education Center 

t • r/ 3939 Wisconsin Avenue 
I ■ fll I W ishlngton, D.C, 20016 
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BOBBY y ^ 2 TIME 

LI USER U5AC CHAMP 



’“KYB Gas-a-jusl Shock Absor- 
bers give you superb control, 
even around sharp curves or 
over rough roads. You lee I like 
you're glued to Ihe road." 

"I know, I use them on my per- 
sonal cars and trucks." 

Find shocks io fit most cars, 
light trucks, and vans where you 
buy parts. 



DuA-s-just 







Wrta- to* Jii» fwKflun' 



KVB COtiPOHKTTOH OP AMERICA 
2QJ Lar# Sou* 

Leffihtrd, Nlinoi* W14B 




Bt FORE YOU SPEND THOUSANDS, 
SPEND A FEW MOMENTS WtTN US 



Rg&l 1 cig Homes is the oldest, largest Sit (he 
leader in Log home design and 
manLiisdurtf in V-inlii America. Nlalu rally, 
wts’v& leiiTnud a lot .ah* jul it and wh wtiulil 
like to share it with you. One of our more 
lhan JO basic mudtJs £ nti mefuius Odilons 
will fit your lifestyle and budget . 
ir duding the first in a series oF new 
B ‘ergy-tfficien 1 ! Heal Log Homes 




REAL LOG HOMES 



Send $5,00 today for Ihe 
Kaal Log Homes catalog or 
call lull-free: 



HOG-451 44fJ5. 



Manorial HcH-malton Ctr 
Dept. PM1 Bax 20Z, 
HAribod. Vt GSQ4& 

J*S ■ 





IMPORTSSMOTORSPORTS 




If you can count to 10 T you qualify as 
official timer for zero-to-100-mph ac- 
celeration runs of the Bulldog. 
That's how many seconds it takes 
for this street-machine project of 
Aston Martini Lagonda to rocket 
through the 100-mph mark on its 
way to a top speed of almost 2M 
mph. Sure it's crazy, But at a time 
when every other automaker ia de- 
voting all its effort to producing the 
ultimate economy car, it’s nice to see 
one company indulging itself in a 
search for the ultimate in perfor- 
mance- Aston Martin modified its 
5340-cc V8 to accept twin Garrett 
Ai Research turbochargers and 
mounted the powerplant amidships 
in the two-seater, which is knee- 
high to a grasshopper: That’s exact- 
ly 37 inches from its Pirelli foot- 
prints to the gull-wing door hinges 
in the roof. 

The aluminum- bodied Bulldog 
isn't for sale and likely will remain 
one of a kind, TVs purely a research 
and development project for the 
company, whose production of tii od- 
ds like the Volante convertible (see 
Car Care Guide , page 139, May ’80) 
and four-door Lagonda totals 26b 
handbuilt cars a year. 

Superkart 

That's not a 1 30- mph, sit-down, 
drive-around chain saw. The porta- 
ble power people are gotn' racing. 
Homelite is sponsoring a Superkart 
racing team, the first such sponsor- 
ship by a U,S. corporation. Its super- 




Superkari racing team la being sponsored 
by HomeMte with John Gibson at the wheel. 



kart is being driven by John Gibson, 
who is slated to run all the races on 
the 1&S0 World Karting Assn, sched- 
ule. The Superkart class, long popu- 
lar in Europe, is for the most sophis- 
ticated of all karts. They're powered 
by 250-cc, two-cycle engines with 
six-speed transmissions and easily 
top 100 mph, And when you're driv- 
ing inches from the ground, 1G0 mph 
is f-a-s-tl 



Future shape 




Station-wagon version of new VW Dasher. 



Remember when the VW Dasher 
was introduced? It was 1974 and in 
PM we called it the “future shape for 
the family car 1 ' (page 168, Feb. ’74), 
That was over six years ago, and 
only now is Detroit fully in transi- 
tion — a terribly painful one — to the 
production of cars more like the 
front-wheel-drive Dasher, The fami- 
ly-size VW was under $4000 at its in- 
troduction and gave economy in the 
25- to 30-mpg range. Now, with its 
diesel option, it gets a lot more mpg: 
36 city, 49 highway, with manual 
transmission. 

And, as a consequence of some 
evolutionary styling changes, it 
looks a lot better. Another round of 
sheet-metal shaping is in the works, 
as this photo from Europe shows. 
The nose is more tapered and VW's 

fpjffftgg ft/rff JO jrj.j-pe 
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Carlton Box— 
lowest of all 
brands. 

Less than 
0.01 mg. tar, 
1002 mg. nic. 



Carlton 100’s 
Box— 

lowest of aU 
100’s. 

1 mg. tar, 

0.1 mg. nic. 



Warning: The Surgeon Genera) Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



Box: Less than 0.01 mg, "tar" 0.002 mg. nicotine: 100's Box: 1 mg. lar", fl.l mg. nicotine iv, per cigarette by FTC method. 

Soft Pad 1 mg. "tar. OJ mg. nicotine SQO's Soft Pack; less than S mg. “iar'\ D.5 mg. nicotine air. per cigarette,. FTC Report Dec. 79. 




Jock Itch g a 
Is a fungus. 

m-m, 

Cruex 
kills it 

R**d #nd leHsiw 
Lafiel dirsetnSfiv 




It’s a medical fact: the painful itching, chafing, burning 
rash of Jock Itch is caused by a fungus that can't be 
killed by norumedicated powders, creams, or salves. 

You need Cruex antifungal medicine. Its active 
ingredient is medically proven to kill Jock Itch fungus 
And Cruex soothes the itching, chafing and burning. 

Get fast relief and kill Jock Itch fungus— with Cruex. 
from the makers of Desenex SHtWHSU Carjxirjflijp 1900 



THE SIMPLE 
ALTERNATIVE 
TO MOPEDS. 

THE 

BIKE MACHINE*” 

Now, you can save hundreds 
of dollars you would normally 
spe nd on a moped 

The heart of the BIKE MA- 
CHINE * is a quality ivi hp r 31 cc 
Mitsubishi engine. This lightweight 
assist engine mounts in minutes un- 
der the seat of most bikes and lets 
you cruise up toSOmph, 

Centrifugal clutch allows 
smooth idle umli you are ready to 
take off. Recoil starter and fingertip 
throttle make starting a breeze. 

Buy the BIKE MACHINE * it's the 
simple alternative to a moped. 





Send for mom detail! *nd free color 
brochure on the BIKE MACHINE. Call 
(417)239-9150 or wit c KAS Induitrlti, 

P O Bok Alt, Dept PMj Ft Worth, TX 7*101 






IMPORTS & MOTOR SPORTS 

/Corr'inijeC from oag? 20} 

emphasis; on improved aerodynam- 
ics for even better mpg is obvious. 

Saab story 

Importation of the Saab 9f> to the 
United States Mopped in 1074, so we 
haven't kept up with the changes 
made to this strange tittle car. which 
has always been more popular in 
Europe than here. The V 4 -powered 
1980 model is smooth as a teardrop 
and rather appealing, we think. But. 
alas, it's the last of the line; Produc- 
tion has stopped after 730,607 ears 
and 30 years. It was 1940 when the 
first Saab car. Model 92. forerunner 
of the 9G, wont on sale. Incidentally,. 
Model 91, from the Sven aka Aero- 
plan Akt ie bo I aget (Swedish Aircraft 
Corp.h wasn't a car at alt, but a sin- 
gle-engine trainer. Saab will now 
concentrate on production of its 000 
series, the Turbo models of which 
will get an innovation for 1981: The 
company has developed a way for its 




1580 Saab 9€ V 4 la the last of the line. 

turbo engine to burn fuel of any oc- 
tane from 91 to 00 HON. The Auto- 
matic Performance Control system 
(APQ t as it's called, also increases 
fuel economy and acceleration, and 
patents are applied for. Saab-Scunia 
may not be a huge automaker (less 
than 100,000 annual production), 
but it's a dynamic one. 



Stop the presses! 

It happens annually, and it's one of 
the few times each year that all 
work stops in the PM Auto Dept; 
the arrival of World Cars, Last 
month, when the 1080 volume land- 
ed with a heavy thud on my desk, the 
topic of conversation in the office 
was about cars that are not sold in 
the United States and how they 
might be accepted 
if they were. We 
learned from 

World Cars / 980 
that the lowest- 
priced car is a Su- 
zuki for $1960, but 
unavailable here. 
This 440-page hook 
is $33.95 in book- 
stores, or from 
Herald Books. B ox 
Herald Books has a 17, Mel ham, N.Y. 
top car reference. 10803. PM 
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INCREDIBLE CASSETTE OFFER! 





LCD 

^digital 

WATCH 

Try 10 DAK high energy cassettes 
risk free for only $2. 1 9 each and 
get a beautiful $69 value LCD 
digital watch for only S5. 



It's your choice. Think about the kind 
of music you like. You don't want to 
think about cassettes jamming, loss of 
high frequency response or tape hiss. 

OAK manufactures a cassette that you 
can really forget about. Great sound., 
and no problems. And. for only $5 we 
hope you will think a lot about your 
new LCD digital quart; watch. 

YGUP TIME IS PRECIOUS 

Imagine yourself Just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jam?^ 
Tape is wound around the capstan, your 
recorder may ha damaged and you've 
just, wasted 90 minutes of your time and 
perhaps lost a great recording off FM, 

Enter DAK. We manufacture over one 
mid ion units of cassette tape each 
month in our North Hollywood factory. 
Many of our tapes are used for high 
speed duplication where they are 
recorded at speeds up to B times nor- 
mal. This is the ultimate stress for 
cassettes and causes more failures than 
any other use, 

MOLYSULFIDE 

We developed polyester slip sheets 
with raised spring loaded ridges to guide 
each layer of tape as it winds, We coat 
them with a unique formulation of Gra- 
phite and a new chemical, molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows 
the tape to move more freely within the 
cassette. The molysulfide is tougher and 
makes the liner more resistant to wear, 
Evidently 3M and TDK were hot on our 
heels, because they have now also come 
out with new liners. 

Hi frequency protection! Tape is basi- 
cally plastic, and as it moves within the 
cassette friction causes the build up of 
static electricity, much as rubbing a bal- 
loon against your hair,, or scuffing 
your shoes on a carpet in dry weather. 

Static electricity within the cassette is 
drastically reduced by the low friction 
of the molysulfide so that its tendency 
to erase very high frequencies is drasti- 
cally reduced. A very important consid- 
eration for often piayed tapes. 

MAXELL IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are superior and you Just 
might be able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40cps to 14.5Q0cps 



±3db Virtually all cassette recorders 
priced undEr $600 are flat + 3db from 
40c ps to about 12,&0Qcps, so we have 
over 2000cps to spare, and you'll 
probably never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in the industry, Maxell UDXL is 
truly the Rolls Royce of the industry, 
and DAK is comparable to the 100% US 
made Cadillac or Corvette! 

Price DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for S3. 50 to £4.50 each at 
retail, DAK MLOOssell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 




A £5 LCD WATCH? 

Of course notl This is an incredible 
offer. Countless stores throughout the 
country sell LCD quartz crystal watches 
like this for up to S69. 

This beautifully styled slim silver tone 
watch Is loaded with features, LCD 
means that the time in hours and 
minutes always shows without having to 
push buttons. Push the button once, 
and you'll see the date in months and 
days, and push the button again and the 
watch shows seconds, 

Night light. Usually only found in the 
most expensive watches. Simply push a 
button and the entire time section lights 
up lor convenient night viewing, 

Quartz crystal accuracy means con- 
stant time withm 1 minute per month. 
Crystals use little electricity, so the bat- 
tery should last up to a year, and 
may be easily changed by any jewler. 
St sinless steel band fpr long life and 



comfort. No cheap imitation, a first rate 
locking adjustable band, 

It's guaranteed. This fine watch comes 
with a manufacturer's limited warranty 
for one full year. 



rugged 



DAK TAKES A RISK 

Obviously giving away quality watches 
is not going to make DAK rich. Even 
giving away cheap watches wouldn't 
help. We are betting that you wilt buy 
our cassettes again, and we are putting 
our money where our mouth Is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and 4GOO repeat customers from this 
advertisement to add to our list of over 
57,000 actives. 

TRY DAK ML90 CASSETTES FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days, If you aren't lGO% satisfied 
for any reason, simply return the tapes 
and the watch to DAK for a full refund. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
the £69 value watch with your credit 
card, simply caN the toil free number 
below, or send your check for $21.90 
plus £5 for the watch and $3 for pos- 
tage and handling for each group of 10 
cassettes and each watch to DAK. 
(Calif, residents add 6% saies tax ) 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90 cas- 
sette to each HO you buy and of course 
you can buy one $69 value watch for $6 
with each group you buy. 

<5 DAK Industries, Inc., 1979 

DAK 

INDUSTRIES 
INCORPORATED 

Call T0LL-FWEE (80C) 423-263G 

In California Call {213)984 1559 

10845 Vanowsn SI., Worth Hollywood, C A 9I6U5 
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Coming: Big-screen TV 

by laser 

Automated assembly techniques are now making 
TVs more quality -control led than ever. Chassis 
are getting smaller and smaller, pictures bigger, 
and there’s a laser projection TV on the horizon, 

by Stan Prentiss 



T he video revolution begins this 
year with the introduction of 
videodiscs from Magnavox, RCA, Pi- 
oneer and others, as well as a huge- 
assortment of video cassette record- 
ers, Thera there is wideband {4 MHz) 
television, which offers improved 
color and resolution on all TVs. 

Next year we should see more im- 
proved projection setups, alums with 
additional all-band tuners. In 198£, 
we can look forward to stereo TV 
sound, more discs, e as settes, and In- 
ternationa] TV receivers. By 1983, 
circular polarization and electronic 
ghost canceling may make pictures 
clearer than ever. Direct satellite- 
to-home broadcasting may be here 
by 1 934, available for a monthly toll 
similar to cable-TV setups today. Ta- 
ble- TV will also expand. 

Wideband TV and videodiscs 

Full-detail viewing of 330 lines of 
horizontal resolution, introduced by 
Magna vox in 1978 and also offered 
by RCA and others this year, will re- 
sult in picture sharpness Unavail- 
able on ordinary £09- to 2-10-line col- 
or sets. 

The laser-beam videodisc whs 
originated by N.V, Philips of the 
Netherlands. Kohl in this country by 
Philips' subsidiary, Magna vox, it 
will continue as the disc mainstay 
until at least the first quarter of 
I981 t when RCA and its styius-ca- 
pac it alive contact system is ready 
for market. And although RCA says 
its constant speed unit will be sever- 
al hundred dollars cheaper, advan- 
tages of stop, start, eventual index- 
ing and the non wearing properties 
of the laser beam will sell many Phil- 
ips-type systems before April or 
May of 1981. Pioneer, which already 
has an industrial disc like Philips', 
with indexing, is available now. 

Big-screen, all-channel TV 

Projection receivers and all-chan- 
nel tuning Eire separate entities, but 

r otn to p.i jJC gg j 
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TOMORROW'S BRIGHT, BIG PICTURE— VIA LASER 



The- laser projection TV we picture hero 
doesn't exist — yel Bui the concept ts an ex- 
citing one that should become available at 
ihe consumer level before 1990. 

The big problem with ihe big- picture TVs 
today is that pictures are not as bright and 
viewable as on the average 25-inch TV. Us- 
ing lasers could overcome this problem. 

Today’s projection TVs have hi pie picture 
tube and lens arrangements. Each oF those 
tubes projects red. green or blue light (hat is 
combined on the screen into lifelike color. 

From what we know or prototypes, laser 
TVs will leature red, green and blue lasers, 
This will necessitate many changes. 

A normal picture lube contains an electron 
gun mat shools out an electron stream 
These electrons hit the lace of the picture 
tube and cause chemcfils 1o phosphoresce 
boghlty, so we can see a picture. 

To cover she screen, Ihe beam must move 



about — or scarr Normally, this Is done by 
magnetically attracting the charged electron 
beam and thus deflecting it back and forth, 
Bel laser Ught is not wheeled by magnetism 
How to make the lasers scan? 

Zenith, back in 66, solved ihis problem in- 
geniously. Ii used a fluid- tilled chamber n 
front of each laser, along with ultrasonic 
transducers {see picture) The transducers 
cause Che fluid that the laser passes through 
to ed as a vibrating, conlroliabty deformable 
lens. By varying the outpul ol the transducer, 
the laser car be made Do span. 

Though the original Zenith prototype only 
had a 3- MHz video signal [very low contrast), 
the system could be improved 
Other things we envision include la King ad- 
vantage ol (he new, smaller TV chassis for a 
compact cabinet and the possibility that there 
might even be siereo m ihe laser set —Nail 
Shapiro 

Ar|i*f'» conception of * tajer TV ohOW* 
how the transducer causes fluid to 
vibrate and the lasers to scan, 
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World's First and Only 
Solar-Powered Watch* 

Guaranteed to outperform any watch sold 
today. . . or costs you nothing! 




The Sun watch; acclaimed as 
the most accurate, mast 
versatile, most rugged 
watch ever made, 

Th*u fealurnt make all other 
welches oh so I ole; 



STAINLESS STEEL CASE 



Wftvrin 

» Mo rxaaltlnf il calender, not nap in 
laap yeere 

Space eje accuracy 

NaW vn-'J nn ver warry nta.il enuracy i^aLn BacauM 
ilw Synwuth will lasp you on tuna (or tha reel of vciuf 
IH<- Accurate ta within ! sac par ra.se ih 

Solar age tilinancy 

MlmaUro sole: cells Bulamill cully cunml mnlghf, 
day lighs ut Qrdlnsrv b uLh light inlu -Jimhle enargy lor 
■i'li rage The sol»r cells led vlrtuilly JorBver S a you II 

OBvgr replace a Waldb butler? BgBLn 

Fra gram mud lor over 4 t canlury 

The bode In ccmputtr an ■ chip will always display ihu 
corracl ILma data and month Also It luInmatlcaJly 
■d|uila I hi walch calendar lar long and ahnr! months-, 
leap yean; and Us programmed unit] the yi-nr SlDO 1 

Eaay to raai 

The nils rat ildi -v tew dlepla v Ihb you lull the ELma di y 
and del* without twisting your arm Into an urcojnlnrt- 
afals poeltuti 

Numbers efweye lriiiUi 

Four varying intern ItU* ire bulh Info the viewing 

dl spiny. allowing lh> Sun walch Is adjust aulDmalJcally 

lo any light Thrt mien a ymi can ml way i rued it. even 
In the bnghEtit eunlighl 

10 Display fundloni 

The Sunwilch le Caprill of displaying the Inltawlng 
Inlnrrn n '!:;■= houru ■ mlnutns ■ aecands * months ■ dele 

'■day ■ Imp yen * ipaad eallbratmn * AM .'PM uidlcelor 
* secunda count ol! 

Extrema ecEiirecy 

Unlike other electronic wslchei using tuned crynels to 
onrlrol rirr.Lo.g- accuracy. Ihn Suawifch inrarporilea u 
unique, programmable, microcircuit ayftthieliar to 
make bt the first walch Ln hLsEcry that I| accurate In 
(tun 1 second per month Thai i 5 tiroes mere accurate 
than lb* Lalesl ouarlz Acqulron 
The Fewer Bearn 

Tiny silicon power cells which nr* noetanUy being 
snirglimj by natural tunllght daylight dr in urdlnary 
light bulb keep Ihs Sunwatdi nnirgy storage syilpm 
durged Should the walch pul be **pu«(l lo tig hi II 
will continue to operate lor months on stored power 
The mult indltlru dibit watch ill tha war Id 
Tha workings oi Ihn watch solar panel*, energy call a. 
quartz cry slid, computer OX a chip, etc . are slJ pur mi 
n □ ml v waled in a Lsxan moduli Thu module n eo 
unique lie protrend hy U 5 end loraign patent* 
Cemjlelely walerpreal 
Leave the 5un walch In soil water lor month* Dtve with 
It in depths up be 7SGt fell Thire art tin openings 
magnetic *llde bars sell vile at! Euncllons With Sun 
ware hi exclusive, permar.uitly sealed Las an moduli 
there are no Q rings or sail* to leak 



Shock rfl 

Ysu cm crash il into fe rug - surfaced trick wail Hi 90 
rnph with no nollceablB nllucl Wenr Li while doing 
hnavy work, eisrclaa or any itranuout aeiirtiy 

Tkmpinhtri ttililial 

Pul the Sun walch pi killing water Jot 3D mtnuiei, 
trenru it In e block Ol lei lor a vunr Extreme tsmpire 
litre* will nd damage your Sun wal ch 

Praeturi rwikefent 
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A circularly polarized 
antenna {CP} has both 
vertical and horizontal 
elements. This helps 
1o cancel ghosts 
which can be caused 
by signal echoes In 
one ol the planes, If re- 
ceived on a CP at- 



BIG-SCREEN TV BY LASER 

fContfeued from page 24 ) 

both are being developed into highly 
desirable products simultaneously, 
Roger Howe and Brian Welham of 
U.S. Precision Lens predict vastly 
improved home projection systems 
in the next two years. They forecast 
that if U.S. sales of television contin- 
ues at a 10-million-per-year rate, 
projection TV will have some 5 per- 
cent of that output, or &0(L000 re- 
ceivers, by 1993. Prices, they say, 
should range from $2000 for the usu- 
al front-view, one-piece (screen and 
chassis in one cabinet! to $3000 for 
rear-screen systems. 

No more fine tuning 

All-electronic channel tuners — 
105 station positions or more — fea- 
ture phase-lacked loop design, with 
no fine tuning needed. They arc ca- 
pable of selecting any VHF/UHF or 
CATV (cable) frequency without the 
bother of set-top converters. 

RCA is leading America's TV in- 
dustry tn the effort to make receiver 
chassis smaller, and recently an- 
nounced its very new CTC 107 color 
chassis. It measures only 10 x 11 
inches. Parts count for the new set 
has been reduced 40 percent. Reli- 
ability should improve at least 33 
percent. RCA's goal is to reduce ser- 
vice calls to no more than 1-plus in 
10 to 11 years. 

The CTC 107 chassis manufactur- 
ing process is also fully automated, 
with electrical checkout conducted 

\ Pt$ase fum ,c- pugg i40) 



CCD CAMERAS— NEW SOLID-STATE TECHNOLOGY 



Gin oi computer research and development 
has come the charge-coupled device, or 
CCD The CCD promises to change ihe very 
image oF TV cameras, 

Solid-state video cameras are mow avail- 
able with CCD image sensors. Cost is high, 
but will likely come down. When it does, sili- 
con CCD chips may replace bulky vidicon 
tubes. 

Even loda/s, probably primitive. CCDs oi- 
ler phenomenal resolution figures Matsushi- 
la (Panasonic) has a S15.OD0 black-and- 
white video camera with a CCD sensor that 
has 350 vertical lines o( resolution by 360 
horizontal— From 240.632 picture elements. 

Solid -stale design will mean compact, yo- 
any where cameras, furl her. maintenance 
should be reduced to almosl nothing 

Basical ly, CCDs convert lig hr mto elecinca : 
signals They then transfer 1 1 us electrical en- 
ergy and store K Once stored, the energy 
can be processed pack into a viewable 
form 

The CCD also uses something called 
bucket-brigade ' technology Each storage 
cell on a CCD chip can pass its electrical 
charge . bucket-brigade style, to Its neighbor 
Images Morally Ilow along the chip la the pro- 
cessor in this way. frame after video Its me 
can be transmitted 

Because at this sold- si ate design, such 
video cameras are free from the problem of 



blooming. Blooming occurs when intense 
light, such as from a Harne. causes streaks m 
Ihe picture. CCDs can reduce blooming by a 
factor greater than a hundred limes. 

ln still cameras. CCD chips will probably 
replace black-and-white lilm — in profession- 
al cameras at first. Film advance and shutter 
will be eliminated; fewer moving pada wi I re- 
duce cosl and weight considerably And 
since CCDs are so sensurve, they may noi 
even need flash in low light image storage is 
a problem. Twenty exposures would re 
quire greater memory capacity than is eco- 
nomically available today. But a cluster of 2D 
CCDs could be used to store information 
read off the image sensor. A reusable mem- 
ory module could then be 'developed' elec- 
tronically, photos would be printed in the usu- 
al way, Laser printing (see /Vow Lasers Help 
Aflsfce Berter Coior Prints from Sfcctes, page 
54. Nov. 79) already incorporates most of 
the necessary technology 

Image quality is also a worry, but could be 
upgraded il necessary, wrth dlre&dy-avftiF- 
able computer-enhancement techniques. 

That’s line tor black-and-white, but what 
sboul colof^ A color CCD camera would 
probably need at least two or three sensors 
Size, memory requirements and cost would 
all increase All these dillhcuities are salable, 
however, probably sooner than anyone 
thinks — w. S- Artd Tom Sefragi&n 



Charge-coupled 
devices are for 
•fill cameras or video 
(above). Each (right) holds 
200.000 picture elements. 



New machine. In- 
stalled in HCA'a Indi- 
ana assembly plant, 
brings new automa- 
tion techniques to TV 
chassis alignments 
{ right). The new chas- 
s i s the mac hi ne a l igns 
(bottom) is 10 x It 
inches and has 4d per- 
cent fewer parts than 
predecessors. 
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Troubleshooting 
pollution-control systems 



by Mort Schultz 
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O f the three automobile anti pol- 
lution systems, the one con- 
trolling emissions from the tailpipe 
causes the most confusion, the 
greatest number of engine perfor- 
mance problems and the most diffi- 
culty when it comes to servicing. 
The mein reason for this is the va- 
riety of components that are needed 
to control the output of individual 
gases that make up exhaust. These 
gases are hydrocarbons (HC) T car- 
bon monoxide (CO) and nitrogen ox- 
ides (NOx), 

The other antipollution systems 
(closed crankcase ventilation ami 
fuel -evaporation control) control 
only one polluting agent, HC, They 
need relatively few parts to do this. 
Servicing, therefore, is relatively 
simple (free Troubleshooting Pollu- 
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Above lea typical Chryeler EGR aytttfft 
Below It a typical EGR wtn. The <R»* 
phragm spring keeps pintle closed, pre- 
venting exhaust gases from entering 
yMv#, Engine vacuum raises pintle, al- 
lowing exhaust Into Intake manifold. 
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t ion -Control Sjfste ms, page 43, June 

However, don’t let mo scare you. If 
you approach the exhaust-emis- 
sions-control system in your car 
armed with some know-how, you 
shouldn’t have trouble finding a 
faulty component and making re- 
pairs. Tothia end, this article begins 
a discussion of the exhaust- gas- re- 
circulation (EGR) system, which is 
the main exhaust-emissions control 
used by manufacturers since 1973. 

Since EGR systems differ from 
one manufacturer to another, this 
article is split into two parts. We 
deal this month with the EGR sys- 
tems used by American Motors, 
Chrysler Corp., Datsun and Ford 
Motor Co. In an upcoming issue, we 
whll cover the EGR systems of Gen- 



eral Motors, Honda, Toyota and 
Volkswagen, 

Is all this emphasis necessary? We 
think so, because the EGR system is 
responsible for many performance 
headaches that are frequently 
blamed on other engine systems. Be- 
cause the EGR system is usually 
overlooked, car owners and mechan- 
ics have spent a lot of money and a 
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EGA VALVE VACUUM LINE 

the EGR value utually can be located on 
the Intake manifold, near the carburetor- 



lot of time unsuccessfully trying to 
find the cause of the following prob- 
lems: 

■ Rough engine idle. 

■ Rough engine performance dur- 
ing light-throttle acceleration. 

■ A deep sag in engine speed as the 
engine is accelerated, almost to a 
point where the engine dies. When 
it's cold* it may* indeed, stall. 

N Engine stalling on deceleration, 

■ Engine detonation (pinging). 

What EGR does 

The EGR system helps reduce the 
formation of NOk during combus- 
tion. The NOx results from the high 
temperature of combustion. As the 
temperature increases* the quantity 
of NGx also increases, 

EGR helps to control NQx by re- 
ducing combustion temperature. 
This is done by introducing exhaust 
gas into the intake manifold 
through a control valve to cool 
things down. 

However* the EGR valve is not the 
only part of the EGR system. There 
are other parts that control EGR 
valve function. The EGR valve is lo- 
cated near the carburetor, attached 
to the intake manifold. 

AMC s EGR 

A T ofe„ r This discussion does not in- 
clude the EGR system used with the 
AMC feedback carburetor system, 
which will be covered in a future is- 
sue. 

Generally, the AMC EGR system 
consists of the EGR valve, a coolant- 
temperature override (CTO) switch, 
and connecting hoses. Test the EGR 
valve as follows, 

1. Warm up the engine to operat- 
ing temperature. Connect a tachom- 
eter. 

2. Let the engine idle and place 
your index finger on the EGK-valve 
diaphragm. 

3. Have someone in the car open 
and close the throttle. Engine speed 
should reach at least 1500 rpm dur- 
ing acceleration, 

4 . You should feel the diaphragm 
pulsating as acceleration and decel- 
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oration take place. If you don't* do 
the following: 

■ Check vacuum hoses for leaks or 
disconnected or loosely connected 
ends, and correct routing. To deter- 
mine correct hose routing, consult 
the vehicle emission control decal, 
which may have a routing diagram. 
If not, consult the service manual. 
This applies to all cars we diacuss. 
9 Check the CTO switch* 

9 Replace the EGR valve if these 
steps fail to solve the problem, 

5* With the engine idling* depress 
the EGR -valve diaphragm. There 
should be an immediate drop in en- 
gine speed. If engine rpm doesn't 
change* the EGR valve may not be 
closing off the flo w of exhaust gases 
to the intake manifold at idle. In this 
case, you should: 

9 Cheek vacuum hoses. 

9 Replace the EGR valve* 

The purpose of the CTO switch is 
to send a vacuum signal to the EGR 
unit when coolant temperature 
reaches a particular level. The EGR 
then can begin to function. In some 
engines, this temperature is 115* F.; 
in others, 160 s F, 
l ( the CTO switch needs replacing, 
note color markings on the switch to 
make sure you get the correct switch 
for your engine. A 1 15 s F. switch has 



a black body or a dah of black paint; 
a 1 60° F* switch has a yellow body or 
a dab of yellow paint. 

To test the CTO, proceed as fol- 
lows: 

1* With the engine cold, discon- 
nect the vacuum line at the EGR 
valve and connect a vacuum gauge 
to the line, 

2- Start and run the engine At 
about 1&00 rpm. If vacuum registers 
on the vacuum gauge, replace the 
CTO switch* 

3. Let the engine warm up; then 
accelerate to 15G0 rpm. Vacuum 
should register on the vacuum 
gauge. If there is no vacuum, re- 
place the CTO switch. 

To replace the CTO switch* drain 
coolant from the radiator and un- 
screw the switch from its seat. In- 
stall the new switch, making sure 
vacuum hoses are connected cor- 
rectly, 

Chrysler s EGR 

Not#: This discussion does not in- 
clude the EGR system used with the 
Chrysler electronic feedback carbu- 
retor, which will be covered in a fu- 
ture issue. 

If an EGR system malfunction is 
suspected of causing an engine per- 
formance problem, first test the 
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The typical AMC EGR ayilern uses a 
coolant-temperature override (CTO) 
switch. The CTO I* threaded Into a cool- 
ant postage and sense* coolant tem- 
parature. Once the temperature reaches 
11$* to 160 3 F„ the CTO allowa engine 
vacuum to pau unobstructed to the 
EGR valve. To Inspect the EGR valve for 
proper operation (light), check visually 
for any valve-item movement by hold- 
ing the engine speed at 1500 rpm. 
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EGR valve. Connect a tachometer 
and warm up the engine. Then let 
the engine idle (transmission in NEU- 
TRAL for about a minute. 

Accelerate the engine rapidly to 
between 2000 and 3000 rpm, You' 
should see EGR valve-stem move- 
ment. Repeat the procedure several 
times to verify movement. 

If the valve stem moves, look for 
the cause of performance problems 
elsewhere. Your trouble is not EGR- 
related. But if * valve-stem move- 
ment isn't seen, follow this proce- 
dure to track down the malfunction- 
ing component: 

1- Check vacuum hoses for leaks 
or disconnected or loosely connected 
ends, and correct routing. 

2 . Disconnect the vacuum hose 
from the EGK valve and connect a 
hand vacuum pump. Apply a mini- 
mum of It) inches Hg of vacuum. If 
there is no stem movement, replace 
the EGR valve. If the stem moves 
(valve opens), clamp the pump hose. 
The valve should stay open for at 
least 30 seconds. If not, the dia- 
phragm has a hole. Replace the 
valve. 

3. If the EGR valve is okay, check 
the coolant-control, exhaust-gas re- 
circulation (CCEGR) valve. This per- 
forms the same function as the AMC 
CTO valve. 

To check the CCEGR valve, by- 
pass the valve by disconnecting the 
two hoses from the valve and con- 
necting them together with a short 
piece of a /Ls-inch tubing. 

Check EGR-valve functioning as 
explained in Step 2. If the valve 
stem now moves when the engine is 
accele rated , drain the coolant and 
replace the CCEGR valve. Note: 
Some Chrysler engines have two 
CCEGR valves. Test both of them. 

Most Chrysler engines have a ven- 
turi vacuum-control unit (vacuum 
amplifier) as part of the EGR sys- 
tem. This unit modulates the opera- 
tion of the EGR system according to 
the load on the engine. To test this 



To teal an EGR valve, u« a hand vacuum 
pump If angina vacuum fails to move stem. 
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Datsun EGR system uses a back-pressure 
transducer (BPT). The BPT prevents the 
EGR from operating below ■ set speed. 



To test for engine vacuum, disconnect To teal Dataun BPT valve, rev to 3500 rpm 
hose at the EGR valve and feel for suction. Strong suction means good valve. 
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valve, trace the ho.se that goes from 
the amplifier valve to the nipple on 
the carburetor. Disconnect the hose 
at the carburetor and attach a hand 
vacuum pump to the end of the 
hose. 

With the engine idling, apply 
about 2 inches Hg of vacuum. The 
engine speed should drop a mini- 
mum of 150 rpm and the EGR-valve 
stem should move. If this does not 
happen, replaee the venturi vacuum 
control valve. 

Some Chrysler engines have a de- 
lay timer and solenoid that prevent 
EGR operation when the engine is 
idling. When one of these units fails, 
subsequent EGR operation may 
cause engine stalling or sagging at 
idle. 

To check the EGR time-delay sole- 
noid, disconnect hoses at each end of 
the solenoid and connect hoses to- 
gether wdth a short length of Ik- or 
Yu-inch tubing (whichever fits best). 
This bypasses the solenoid - Test the 
EGR valve again (Step S). 

If the valve stem now moves, re- 
connect solenoid hose* and discon- 
nect the electrical plug from the so- 
lenoid. Now, if the EGR valve stem 
does not move, the solenoid is defec- 
tive and should be replaced, [f the 



If visual Inspection of valve-stem move- 
ment la impose Idle, check by feeling. 

EGR valve stem does move, the EGR 
delay timer may be defective. 

DatsurVs EGR 

Note: Not all Patsun engines have 
all parts discussed here. 

Generally, the Dataun EGR sys- 
tem consists of an EGR valve, a 
thermal vacuum valve (performs 
same function as AMC CTO and 
Chrysler CCEGR valves), a BPT 
valve, and connecting hoses. 

The purpose of the BPT valve is to 
control the flow of recirculated ex- 
haust gas to the cylinders in respect 
to the position of the EGR-valve dia- 
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A typical: Ford FGR systam urn a ported vacuum twitch (PVS). Th# PVS automatically 
adjusts and Ificnuai th* idle i paad and prevent* the car'* angina from overheating. 



phragm and the state of the engine 
operation. For example, when ex- 
haust pressure falls below a certain 
minimum, the BPT valve closes to 
shut off recirculated exhaust pas to 
the EGR valve. 

Note: Many other EGR systems 
use back- pressure transducers. 
However, in most American-built 
cars, the BPT is inside the EGR 
valve. 

To teat the Datsun EGR system, 
proceed as follows: 

1. Look for damaged, disconnect- 
ed and incorrectly routed vacuum 
hoses, 

2 . Connect a tachometer. Start 
the engine, which must be cold, and 
disconnect the vacuum hose be- 
tween the thermal vacuum and B PT 
valve at the BPT valve* 

3* As engine speed is increased to 
3000 to 3500 rpm, hold your finger 
over the end of the hose, There 
should not be a vacuum. If there is 
one, replace the thermal vacuum 
valve* 

4 - Allow the engine to reach nor- 
mal operating temperature. Check 
that the thermal vacuum valve is 
functioning again, but this time you 
should feel a strong vacuum. If you 
donH, replace the thermal vacuum 
valve. 

Caution: Before removing the 

thermal vacuum Valve, drain the 
coolant, 

4. Reconnect the Vacuum hose 
between the thermal vacuum and 
BPT valves, and disconnect the hose 
between the BPT and EGR valves at 
the EGR valve* 



6 . Hold your finger over the end 
of the hose as the engine speed is in- 
creased to 3000 to 3500 rpm. You 
should feel a strong vacuum. If you. 
don't feel the vacuum, then replace 
the BPT valve. 

jVote: Notice that a BPT-valve 
control tube is connected to the un- 
derside of the BPT valve. This must 
he disconnected to remove the BPT 
valve* 

T« Reconnect the BPT valve .to 
the EGK-valve vacuum hose. Place a 
finger on the diaphragm of the EGR 
valve as the engine is accelerated to 
3000 to 3500 rpm. If the diaphragm 
doesn't move, replace the EGR 
valve. 

Ford's EGR 

Note: This discussion does not in- 
clude the EGR system used with the 
Ford electronic engine control sys- 
tem, which will be covered in a fu- 
ture issue- 




To ciicn an EGft v*iv*. u*a a lolwni and 
scrub tha plntla teat with a *1lff brush. 



Generally, the Ford EGR system 
consists of an EGR valve, one or two 
ported vacuum switches (PVS) and a 
vacuum-check valve* The PVS is a 
thermal switch that protects the en- 
gine from overheating by allowing 
engine-idle rpm to increase when 
the engine reaches a certain tem- 
perature. 

To determine if the EGR system of 
a Ford engine is working properly, 
you should proceed with the follow- 
ing trouble shooting steps: 

1. Remove the air-cleaner assem- 
bly so you can watch EGR valve per- 
formance. However, place the air 
cleaner in a position that prevents 
vacuum hoses from being discon- 
nected, especially the one between 
the EGR valve and the temperature 
vacuum switch, which is inside and 
part of the thermostatic-controlled 
air cleaner, 

2 - Cheek vacuum hoses to be sure 
that they are in good, reliable, con- 
dition, connected tightly and routed 
correctly* 

3. Warm up the engine to normal 
operating temperature and connect 
a tachometer. 

4 . Now, open and close the throt- 
tle slowly. Don't exceed 3000 rpm* 
Watch the EGR valve stem. It 
should move up and down as the 
throttle is activated and released. If 
this happens* the EGR system is 
okay* If the ERG valve stem doesn’t 
move up and down, proceed with 
troubleshooting, 

S* Disconnect the vacuum hose 
between the EGR valve and temper- 
ature vacuum switch in the air 
cleaner at the EGR valve. Connect a 
vacuum gauge to the hose and run 
the engine at 1200 to 1500 rpm, with 
the transmission in tfEUTRAL. If 
the vacuum is less than 4 inches Hg, 
be certain to check the PVS and the 
air-cleaner temperature vacuum 
switch, 

6* Ford uses five different ported 
vacuum switches. It is not possible, 
because of space limitations, to de- 
scribe how to check each one. If a 
FVH switch is thought to be faulty* 
test the temperature vacuum 
switch first. If the system is in oth- 
erwise good condition, replace the 
PVS which appears to be most likely 
defective. 

Test the temperature vacuum 
switch by verifying the operation of 
the thermos tail c-con trolled air 
cleaner, as we discussed in ,Saft*r4fty 
Mechanic in the April *90 issue 
(Troubleshooting Lack of Engine 
Power, page 45), 

T. If vacuum at the EGR valve-to- 
te mpe rat u re, vacuum - mw itch hose is 
determined to be okay (Step &>, re- 
connect the hose and replace the 
EGR valve. 1W 
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HINTS 

FROM READERS 

Holes bored In a square 




A pair of Vfe-in.-dia. holes bored 
through a framing square make it 
particularly useful in construct- 
ing frames and boxes on a work- 
bench, Vou can secure the square 
to the workbench using Vi- in. 
sheet-metal Screws with pun- 
beads. — Howard E , Moody. 



Trimming uneven boards 




With this setup, you can easily 
square the first edge of a piece of 
stock having four ragged sides. 
Use the straight aide to make the 
second cut, etc. — E X. Wilavn 

Counterboring bolt-head holes 

Quickly counter bore dean holes 
for bolt heads in wood using a rab- 
beting bit usually used in a rout- 
er, First bore a hole about ifa-in*- 
dia. larger than the pilot at the 
tip of the rabbeting bit. Then, us- 
ing the rabbeting bit in a drill 
premia or in a portable drill, coun- 
terbore to the desired depth. En- 
large the hole for the bolt to the 
proper diameter with a regular 
bit .— Harold Lewis 




There’s Never A Dull Moment 
With One Of These On The Job 



Keen enough to col 3 Human hair, lough enough to 
cut piano wire - cleanly, quickly, lime after firm?, 
year after year. Cutting pliers by CHANNEL LOCK 
Hgmj honed, perfectly mated cutters scien til icalty 
heal treated to hold their edge. Precision made? pi 
highesl gratte forged stetH. Beaulifui high polished 
finish. Blue dipped plastic comic rl grips Quality 
in every da Jail (at t>o premium in price t 
CHANNELLOCK Be sure [hat name is on the pliers 
you buy 

EUDcngma 

CHANNEL LOCK. INC, - Mssdvlh. hmiytvwil* 1HK 

The Rest Of The Fmwly. Send For FrM-CBlakq. 




" Underground ' 

Homes ; 




t i The Primer Tn Earth Sheltered Urln| — 

3 * page tHK^kifi gl*w imjsK informal Ion on 
underground home* — ndvanLuvr*. line 
; nelrrllnn. plurml rig I in mi' In,- hulminr tip* 
i| rar.fltnjr’tion and lajidwnpan^' ‘j.wJppd. 

□ Meal Nr tt» rilHM — 

: 44 Page book kttfjrta tUlE tutor reildlEIOria of 

25 dtflerervl underground home dmEjjn*. pin* 
Onor plan*, fflurprlntl available >0 ppd 
Order Today! S»1 laJartlon Ouarnnleed 
Underground Homes * Dept. HC7 
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Warning: The Surgeon General Has 
That Cigarette Smoking Is Dangerous to 



i'J.'S A J yri a-l as Toracco Co. 







if I'l» 

' _ "»■ _ ' 







A summertime wish 
from K mart: 






May watering your lawn 
wind up as easily as the 
Toro Compact 50 Hose/Reel System. 

We all wish that we could water the lawn without winding 
and unwinding a heavy hose under a hot sun. Thai's why 
K mart wants la make your summer time simple with the 
sale-priced Toro Compact 50, This unique hose and reel 
system weighs less than tour pounds, so if s easy to use 
and easy to rewind. Yet the Toro Compact 50 is extremely 
durable. with a 50-loot %- inch I D . twolqyer hose of 
tough polyester and heavy-duty polyurethane, and 
hose fittings of solid brass Mon-toxic; sale for 
potable water, Get the Toro Compact 
50 Hose Peel System on sale 
through Jufy 26 at over 
1,600 Kmart stores 
across the U 5, A 
Then sit back and 
watch the grass 
grow. 



AifciVV 

Model 51180 



On sale June 25 
through July 26 



Toro Quality at a Kmart Price. Nice. 




The Saving Place 



*trn#p[ CtyrpDia^Uri ftpy MlChiijarl 



I'll: 
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HINTS 

FROM READERS 



Improvised roof coater 




Worn brooms make handy spreaders 



You can make your own brush for 
spreading on an asphaltic roof 
coating. To do so, simply fasten a 
discarded, plastic broom b pad to a 
length of 2x4. Then, just attach a 
broom or 1x2 handle. — Dctrid Vi. 
Robert* 

Filler for oversized hole 

To tighten a screw in an oversized 
hole, coat a short length of pipe 
cleaner With glue and insert it 
into the hole to serve as filler. — 
Lane QUnglumse 



Electric carver cuts foam 




Use an electric knife to cut ure- 
thane foam smoothly to shape. 
First mark the cut line with a soft 
lead pencil or broad-tip Felt mark- 
er. Then work slowly; open the 
cut by pulling away the material 
as. you go . — Ralph S. Wilkes 




RADIATOR SPECIALTY COMPANY, CHARLOTTE, NX. 2B234 



GUNK 



Case Sharks. 






These three Case Sharks are con- 
sidered by experts to he among (he 
finest Jack blade knives made any' 
where — at any price. 

More than 150 hand operations 90 
into the making of each knife. For 



quality you can see and feel. Brass 
liners and bolsters give them greater 
strength. For a lifetime of hard use. 
Case S ha r ks ca n 
handle any job you 

The WL'ildV lihtsl LUfltry 



U h ■ >. A r H. .riiii M IOi 



Case — the officially ticensed knife for the 1980 Winter Olympics 
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PRESIDENT’S 
SUMMER SALE 





Here’s a wonderful opportunity 
for you to get America’s 
most-wanted power tool at the 
biggest savings of the year. 



• it's a 10“ table law 

• It's a 34“ lathe 

• It s a horizontal 
bormy math mo 

• it's a 16'.V variable 
speed dull press 

• It's a \2' disc sender 
All in 1 loot. 



Aj> President of Shopsmith, Inc,, f cordially invite you to take advantage 
of our special once- a- year President’s Summer Sale. Mail the coupon 
below and you're entitled to the biggest savings, of the year, $100.00 
toward a purchase of the Shopsmith MARK V — the o-in-1 power tool 
that’s a complete home workshop! 

You are probably already familiar with the MARK V from our iv and 
magazine ads, our demonstrations, or perhaps from someone you know' 
who has one. Now; you can own one yourself — at the biggest savings of the 
yt‘or! You' II find out why thousands of satisfied customers call it *" the tool 

to start with, the system you grow with,' f 
It’s the woodworking system that’s right 
for you whether you're a beginner or 
an expert. 

[f you're already ort our mailing list, 
you’ll be receiving all the information on 
this spectacular sale soon, Bui if you’re 
not, be sure you mail this coupon today! 
A savings of SI 00,00 is waiting for you! 
Sale ends August 31, 1980. Mail the 
coupon today ! You’ re u nde r no obligation, 

f John R, Folkerth 
PRESIDENT 
SHOPSMITH, INC. 




Mail to; 




Shopsmith Inc. 

The Woodworking Company 
Dept 2534 

750 Center Drive, Vandalia, Ohio 45377 



• j] YEiS, please send me mort' informal ion abnui iW Shnrpsm Ith MAKK V *i:id it'll me 
how [ fan enpoy I he besi savings of ihe year wslh this coupon during the once-fl-year 
Rnesidenfs Summer Sale 1 I understand I am under no obligation 



f~J l have Inquired about ihe Shopsmith MARK V before, but want in make sure 1 
receive John’s $100 0CI namings oUct 



Name 



Address 



City 



State 



Zip 



I 




K3@W 

THE TOUGHEST, 
LONGEST-LASTING 
CAULK YET. 



12 95 retail 1 0H oz. cartridge 
White, Orflv. Redwood piQ^n. 

So tough you can I pull it off stick surfaces 
like glass and tile where most other tauiks 
tail Guaranteed not to chip Or crack Rubbery 
to flow: with movement of wood, motel and 
brick Stays tight for decades 
The next time you have a caulking pob, 
plan on doing it right with Stay-Tile Twenty- 
Year Caulk 

STAY'TITE PRODUCTS GO. r INC. 
14701 tmdu&Enai Avenue 
Cleveland Ohio 44137 
216/663-4350 



\ VERY SPECIAL OFFER’ i 

| Buy 10 get 12 Send 329.50 : 

j Same day shipment via UPS postpaid I 
j Ohio residents add 5 !■£% Sales Tax 

I + Pfler filjij 
f available from 
| lawOrriff 

[ hardware ck 

horn* iflnpfOviemtinl 
I C*nl*r 



Name 

Street Address. 

City 

State —Zip 
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PM WORKBENCH 

RM EXAMINE PRODUCTS AND SERVICE 



New finish for old siding 

There's pood news for those who in- 
stalled aluminum or steel siding 15 
to 20 years ago, PPG Industries, 
manufacturer of PPG Paints, has in- 
troduced a new exterior finish de- 
signed expressly for aluminum and 
steel siding. The latex coating has 




New Meiai Siding Ref In I sh can be applied 
by pad, spray or brush (top) to cover dull, 
dingy siding (above left) and make it look 
like new {right), it comes In exierlor while 
and a rrlxablt pastel base. 

unique film qualities completely dif- 
ferent from conventional latex exte- 
rior paints, according to a PPG 
spokesman. The paint, called Meta! 
Siding Re finish, can withstand the 
expansions and contractions of met- 
al siding and lias the at length and 



surface hardness to discourage mil- 
dew. It's about $20 per gallon at 
paint stores or write PPG Indus- 
tries, 1 Gateway Center, Pittsburgh, 
Pa. 15222 for supplier.— H.W. 



A lock on electricity 

This combination lock fits any stan- 
dard 120- v, two or three -prong elec- 
tric plug. Rendering the plug inoper- 
ative, it effectively prevents Un- 
wanted hands from fooling with 
flower tools, toasters, heaters and 
other potentially dangerous electri- 
cal appliances, (As a bonus, parents 
can lock the television power cord ao 




To lock a plug effec- 
tively, just insert If 
Into the end nf the 
device. In order lo 
unlock and release 



the plug, you must first setthe combination 
and then push the release bunon. 




Plastic boxes in which fasteners are sold 
feature built-in tracks, become drawers. 



in convenient plastic boxes which 
serve as drawers. Drawers are la- 
beled to identify contents quickly by 
name and size. The cabinet is sold 
separately for $1.79. Krorn Stanley 
Hardware, Div. of the Stanley 
Works, New Britain, Conn. 0G05Q, — 
H.W. 

Ruler guide aids marking 

If you’ve ever been jabbed by a 
splinter when using your thumb as a 
makeshift marking gauge, you'll ap- 
predate this new gadget. Its chan- 
nel holds a folding rule, and a nylon 




junior will keep his nose in his 
books.) Loek-A-Piug comes with a 
fi ve- yea r gu ar an tee. 

It ran be purchased from the 
Me I o world Products Co., R.D. 1, Box 
90- D, Slate Hill, N.Y. 10973 for $£.95 
pq st paid - — Roxa via C apat ox to 




Stanley's assembly line 

The Stanley Assembly Line is a new 
type of fastener storage system that 
is designed to let you customize your 
own fastener assortment. The mak- 
er offers more than 250 varieties in 
24 categories of fastening hardware 




Handy cabinet hold* IS drawers, la wjII- 
mountabla, or can ba kept or workbench. 




Pocket-sized gauge dipt over a zigzag rul- 
er to spare you from thumb splinters. 

roller rides against the workpiece. 
Available from Knight Tool Co., Box 
150, Knox, Pa, 16232, it's $3.98 plus 
&Q cents shipping,— //.IV, 



if yowve come across d product with 

some spoCtaf features, let us know about it 
Wife to PM Workbench, Popular Mechan- 
ics. tt* West 57irr St., flaw Vortr, fr V tOOW 
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ALL OUTDOORS 



Fine-tuning 

The outboard of the future may 
eventually have remote starting 
3 tearing, throttle, shift, tilt, tr inl- 
and vertical mount lifter. 

Racing drivers have long known 
that motor adjustments are essen- 
tial for top performance, and that 
propeller changes, lower-unit trims 
and mounting-height variations 
possible with an outboard can im- 
prove apeqd and/or fuel economy. 

Shimming-up engine height an 
eighth of an inch at a time on a high- 
performance hull can add speed un- 
til the prop gets up where it chops 
air ami cavitates. Test driving and 
examining experimental rigs re- 
cently at Mercury Marine’s re- 
search and development center in 
Oshkosh, Wis., we noted that a num- 
ber of the boats were titled with hy- 
draulic lines and wiring for adjust- 
ing transom height up and down 
from the driver’s steering position 
while underway. 

“Eventually," Merc’s engineers 
confided, "we may see transom 
mount adjustments built into an 
outboard motor as one more remote 
control feature. Not right away, hut 
it's certainly a possibility, 1 ' 

flight now, almost any outboard 




Recognize this ai a hydroelectric transom 
kit? This molar height adjuster mpy be the 
answer lor outboard performance. 



can get more miles per gallon or 
speed after a little expe rimentlng to 
find an ideal engine height, All you 
need is a speedometer and tachome- 
ter, although rough improvements 
can be noted on timed runs between 
two markers. Just raise or lower the 
motor, retighten mounting holts or 
clamps, and time a run. 

Ah an accessory, a hydroelectric 
motor-mount kit with nearly five 
inches of up-and-down travel is 
available from Land & Sea Perfor- 
manceCenter, 360 North Broadway, 
North Salem, N,H. ‘03073, For per- 
fectionists who can afford the $677 
price for remote adjustments of the 
biggest outboards, the unit boosts 



speed, fuel economy and handling 
performance. Land & Sea also sup- 
plies outboard motor speed gear 
such as high-compression heads, 
fuel-injection systems, racing gear 
cases and nitrous oxide injection 
that squirts in as much as 75 extra 
hp per dose of NaQ gas, 

New gear 

■ The all-terrain vehicle, a product 
tong looking for a market, is now of- 
fered as a “pickup” by Attex, 870 
West Main St., East Palestine, Ohio 
44413. In addition to the 2x4- ft. ear- 




Caltod an a tv pickup, ihla new Aries U'l 
Truck mourns a mlnltargo bed and option- 
el track tor swamp and snow fiolallon. 



go deck, its $3500 ATV can add an 
optional track over the six tires, and 
an outboard motor bracket. 

■ For air-gun fans, Grosman is 
packaging its Copperhead BBs in 
three special new containers for 
easy carrying and loading afield. 

■ There are detailed road map;* for 
drivers, topographies for hikers and 
marine charts for sailors. Now, 
there are maps for fisherman and 
skin divers that outline underwater 
contours and show where the fish 
should be. So far. they cover 150 
lakes and impoundments in 20 in- 
land states, and are printed on wa- 
terproof, plastic-type paper, Tackle 
shops and marinas stock them, or 
they can be ordered postpaid for 
$3.2 5 from Outdoor Products, 302 
East 32nd St., Joplin, Mo. 64HGL 

Where It’s at 

■ Anglers ready to graduate to the 
special pleasures of fly fishing 
should contact Joan and Lee Wulff. 
Their Wulff Fishing School, Lew 
Beach. N. Y. 12753, on the Beaverkill 
River, provides a how-to chance for 
a week or weekend of lessons with 
this most famous of fishing couples. 
Beginners can start developing 
skills for trout and Atlantic salmon, 
and old-timers can correct years of 
bad habits. It isn’t often you can get 
world champions as private tutors, 

■ Sportsmen looking for action can 



find it worldwide in the latest list- 
ings of Outdoor Adventures, avail- 
able at travel agents and Braniff of- 
fices, or for $1 from Braniff Outdoor 
Council, Box 47086, Dallas, Tex. 
75274. North American activities 
are listed in Adventure Travel by Pat 
Dickerman, $9.20 postpaid from Ad- 
venture Guides, 36 East 57th St,, 
New York, N.Y. 10022, They are also 
the source for Farm, Ranch and 
Country Vacations, $7,20, Bargain 
hunters can find them in the /foie to 
Fly for Lea* booklets, $5, and 1001 
Sources for Free Travel Informa- 
tion, $4,90, from Travel Information 
Bureau, Box 105, Kings Park, N.Y. 
11764- 

M And to search out sources for 
those special items of outdoor gear 




N«w Economate 3,5-bp motor from Chryt- 
lor li a 32-lb., single-ey Under, no-f rills mod- 
el that to stated to for about $390. 

you’ve heard about or seen some- 
where, but can't find, write Early 
Winters, 110 Prefontaine Place S„ 
Beattie, Wash, 98104, for their cata- 
log. If you don’t locate it there, they 
offer a special free “Seeker Service,” 
that will help you find almost any 
kind of outdoor equipment. fM 
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a tall, cool glass 

f cola, ginger ale or your favorite mixer 
Enjoy summer Seven style! And enjoy our quality in moderation. 



own 

Where quality drinks begin. 



Summer. 
Seven Style 



SHHMi. Oismuts Ul„ H.r 'l: (.HEHIGWl WWSUT-K BLEW). BO WOf, 
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Photomicrographs of the three major types of fung-us 
that cause athlete's foot. 



2 '. £. floccosum 



3. T. rubrum 



DESTROYS ALLTHREE 
MAJOR CAUSES 
OF ATHLETE’S FOOT. 



It's a medical fact. Athlete's foot can be 
caused by not just one— not just two— but 
three major types of fungus. Without proper 
treatment, they can grow unchecked make 
itching, burning discomfort more and more 
severe. 

Don't take chances. Desenex " is effective 
against all three types of fungus. No matter 
which one you have, Desen ov ran 
stop its growth and help wipe i 

Desenex does more 
than relieve itching and 
burning. It's so effective 
it destroys all three types 
of athlete's foot fungus. 

Get Desen ex n ow, *- 



Read and fo low label dif echoes 



kHM-p..-- 



t 19 W) 



PHOTO 

HINTS 



Battery checker 




A piece of bent wive makes a sim- 
ple battery tenter. Loop one end 
around a flashlight bulb; a good 
battery will lipht the 1 hulb bright - 
]y. Often, only nni' or two cells in a 
pack need replacement. So the 
tester prevents needless dispon- 
at . — Bah Berger 

Fishing for a camera case 




A tackle bn* converts i n to a r.nm- 
(Ta that offers low-cost pro- 
tection from rain, salt water and 
other harmful elements. Foam 
padding wedged into the top and 
bottom cushions impacts, andean 
be custom -cut for different equip- 
ment. — fh trHtlif L, (imk 



Cutting up in the darkroom 




Use SxlO-mch paper economical- 
ly by slicing an inch off a lonjf 
edge to [jive two a- inch test strips*, 
TIieti cut the sheet to make a x 7 - 
i nch or smaller prints. The 3 L -i x 5- 
inch size is useful because it 
accommodates the full 3 5* mm 
frame , — Robe rf Hrrtzhe rg 









NEXT MONTH IN PM 



■ How tornadoes wreak havoc — 
and what you can do about it. 

m Rundown on the new 4x4 mini 
pickups. 

m Super tree-house plans . 

m Engineering the new rotter- 
coaster thrftfs. 
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Name 


(phase print! 


Address 





City stei* rip 

Your first copy wilt be on its way to you 
in flu to twelve weeks, Welch for it I 



ChanDe OrftrJ SybjrcL LA pubtrlfWr'5 IKfpUnW. 

rebavt piiifs apply in U.S. ■& f'pswFsisms flaJy All 

Oihfr (ouii i r irs add Jfe.fW prr y^rT. 



CHANGING ADDRESS? 

If you 'he planning to move, please tat ut 
know at least *<£.ht weeks be Far e changing 
your address. Attach current address label 
and Ml ip your name and your new address 
This will serve la insure prompt service on 
your subscription 






Sind old lnhel with four mmi 
and mF nHmi la: 

POPULAR Ml CM A« Its 

FrO. iei IB0W r Off Helm. I*™ 50SM 
or ull loll free ItW - 1*7 M7C 
(Still of Imi miderrtt cell 8DO-5J?-l272) 
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NEW ADDRESS 



(Film prlnl) 



CITY STATE IIP CODE 




PI%II* 1 R 



Gel Oramond.Sludded 



SIDE SUITES 



running boards 

r for slep-up convenience 



and protection for 



body finish! 



Bright and flashy! Bold and classy! 

Heavy-gauge aluminum RUNNING BOARDS for pickups, vans, etc. 



* Protects l.niih against ttamiS., flrjvel, rtlud, 
Isr, snow, salty slush, deots. rust! 

* Easy stnp'up 1 "Oiamond" tread design ! 

* Buill-in Ircml splash guards; mud traps! 

• Top a u n i ity ! & a h* r n ct i □ n g u .t r ,i w e d ! 

• Hardware, initallatiOn IfiltrubtiOhS I n G I . 

• Styles lo-r cust urn fit on pickups. VS hi, 
d hA’i, suburbans, otf-road vehidcsl 

OrtJer rtirecl ginij jiive' Fpr (jrlces or fREE 
nieraturt. p Hoot Tali- Free 1 -SOD- 3 ?S - 564-3 

Em. 14a l -‘ nn. sou “idC ?J?>rb!Hi 



Naiiemal Actessor^ SpetiaHsii, inc d*pi pmb 
P 0 Box 9376 Minneapolis. Minn 55440 

i Hu-, 1 1 me it!! 'f F ree irilcmalinn and a pnce iisl 
PLEASE PRItif CLEARLY' 

I _ 

jArirlrrt* 

lOiv - - Slow 



AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A PLENTIFUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER. 

ODDS ARE IN YOUR 
FAVOR THAT THIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY, 

THE AQUA DRILL- IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WATER INDEPEND- 
ENCE. 

FOR FULL INFORMATION 
ON THIS APPROACH TO 
WATER WELL DRILLING 
CALL TOLL FREE 
800-231*2735 
OR WRITE 

AQUA-WELL MFG. CO. 

P.O. BOX 10839. DEPT. «noi 

HOUSTON, TEXAS 77018 
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CAR CLINIC 

SOLUTONS 

FOR MECHANIGM 

HFADACHES 

ey 

MORT SCHULTZ 



Not as a stranger 

/ recently bought a used 1977 Ford 
with 351 M V 3 engine and two-barrel 
carburetor. The automatic choke 
takes forever to release. Until it does* 
the engine bucks, snorts and stalls. 
My mechanic *ta# rebuilt the choke 
system from the ground up, Wf it 
hasn't helped. He says it's one of the 
strangest problems he's encountered 
in SO years. Can you. help ? — Fowy 
Valenti, Boston. 

There was a period of 30 or so days 
during production of Fords t Lin- 
colns and Mercurys when model 
2150 two-barrel carburetors weren’t 
built properly. Many of them left the 
factory with inadequately drilled 
choke air passages in the main body. 
This restricts the flow of vacuum 
and causes the choke to remain 
closed for an excessively long time. 
You may have bought a car having 
one of these problem carburetors. To 
find out, let the engine idle and hold 
your finger over the choke cold-air 
opening. If there is little or no vacu- 
um^ you've got one of the bad carbu- 
retors. 

While your problem is not unusu- 
al, it certainly is odd that it should 
crop up so long after the car was 
built. Ford tells us that the engines 
fitted with this carb ran so poorly 
that newcarbs were installed before 
the car was actually delivered to the 
customer, or within a few days of the 
owner taking possession of the car. 

In 1977 the carb replacement was 
a warranty job and* naturally, was 
done for free. In your case, Tony, 
we've given your name and address 
to Ford, and a service rep will be 
calling on you to solve your prob- 
lem. 

if anyone else has the same proh- 
lent. Ford advises you to get in touch 
with the District Customer Service 
Office, To make it easier on Ford to 
track down the specific problem, re- 
fer to service bulletin No. 1 40 issued 
Aug, 8, 1977* article No, 1942. 

Trouble on the Horizon 

My 1 978 Plymouth Horizon fiua been 
losing transmission fluid from the 
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transaxle and no mechanic — dealer 
or independent — has helped. Have 
you miff across this before ? — Allen 
Meade , Glendale, Calif 

Yes, several times on both Hori- 
zon and Omni, The leak can be 
caused by a defective transfer-shaft 
oil seal and/or a defective drivoshaft 
oil seal. 

Transmission fluid will leak from 
the differential vent if the transfer- 
shaft oil seal is damaged. Fluid is 
drawn from the transmission sump, 
past the seal into the differential, 
and out the vent. Assuming that 
this is what’s happening* the oil seal 
(part No, 5222015) and transfer 
shaft retainer O-rihg (part No. 
6500109) must be replaced, but bear 
this in mind: If the seal was butch- 
ered by a rough sealing surface on 
the transfer shaft* the new seal will 
soon be damaged. If the transfer 
shaft is in poor shape, the shaft, too* 
will have to be replaced, 

Transmission fluid may also be 
leaking from one, or both, drives ha ft 
oil seals. To find out, remove the 
driveshaft and inspect the inner 



Quick, cool tip 



If you wonder whether your car's aircondi- 
tioner is low on refrigerant, it's a good idea lo 
check lbe system Ehroogh [he sight glass, 

in most cars, the sight glass is located on 
top of Ihe receiver-dryer unit The glass may 
be covered by cardboard in order to protect it, 
If [his is (he rase, you musl first remove ihe 
cardboard. 

If I be sight glass isn't mounted on the re- 
ceiver-dryer. took lor it on the line between 
the condenser and expansion valve. The ex- 
pansion valve is on the condenser side of (he 
evaporator. 

With ibe engine running, and after tbo air- 
Conditioner has been opening (or several 
minutes, look into the sighi glass. If hubbies 
are present, it's an indication that there is a 
low Charge of refrigerant 



sealing surface for nicks and burrs. 
If damage is fou nd, replace that sec- 
tion of the driveshaft. In any case, 
install a new improved driveshaft oil 
seal {part. No. 5205591),, which is 
green. The old oil seal is blue. 

Springing into action 

My 1977 F-150 Ford pickup truck is 
equipped with a 351 -M series engine. 
Whmt / bought the vehicle in late 
1976, the clutch pedal seemed to take 
very little effort to push to the floor. 
Upon releasing the pedal , there 
seemed to be a little slippage of the 
clutch. However, the dealer assured 
me this wvis normal, so l continued 
driving the vehicle , 

Now, at 33,000 miles, the clutch fees 
given out and a new one of the same 
type has been installed * But mechan- 
ics at the dealership have warned me 
that this clutch, has inherent prob- 
lems r and it will fail between 30,099 
and 40,900 miles . Are they right ? — 
Robert L. Worley Jr., Houston. 

You should have replaced the 
original clutch-return spring long 
ago to keep the clutch from slipping 
on return. This could* of course, ac- 
count for clutch failure at 30,000 to 
40,000 miles. 

If your truck is a 4x£, the new 
spring carries part No, D7TZ-7623- 
E, If your truck is a 4x4, the new 
spring has part No. B7TZ-7523-D, If 
the dealer tells you Car Clinic is full 
of beans, tell him to consult article 
1764 of service bulletin No, 129- 

Don’t argue with success 

When I bough t my Chevrolet Citation 
last October, if hesitated on accelera- 
tion and stalled in the middle of left 
(Pleate turn to 44} 





Shell Fire & Ice beats Shell Fire & Ice 



Shell Fire & lee firs: became fa- 
mous as a protection motor oil. A 
television commercial seen since 
early 1979 dramatically showed that 
Shell Fire & Ice 1QW40 Motor Oil 
protected a car's engine. 



1979 




.4 car frozen m ice starts on the first try 
using Shell Fire & he Motor Oil 




The same ear, 36 hours later, using the 
same Shell Fire & Ice Motor Oil tows a 
30 ‘ton crane through desert heat with no 
engine damage, 

But what about gasoline mileage? 

Since that television commer- 
cial was made. Shell Fire & Ice was 



reformulated to improve gasoline 
mileage — and to do this without 
sacrificing engine protection. 

It’s one tiling to say a product 
is improved, another thing to prove 
it. Shell proved it. How? 

Using several different cars 
under carefully controlled labora- 
tory conditions, we compared the 
improved Shell Fire & Ice formula 
to old Shell Fire & Ice . 

The results: The cars we 
tested averaged 17.3 mpg; but with 
improved Shell Fire & Ice , the cars 
averaged one -third of a mile farther 
on every gallon of gas. 

A new TV commercial 

With an improved product, it 
seemed fitting to make a new com- 
mercial to dramatize the improve- 
ment, So we did. 




Two 1980 Chevrolet Caprices get las t- 
minute checks before the television 
cameras roll 



After all, one- third of a mile is 
one -third of a mile. It's a distance 




Ground-level tracer lights dramatize the 
extra distance test cars averaged using 
improved Shell Fire & he . 



longer than five football fields. It 
could be the difference between 
making the next freeway exit or 
running out of gas. And we re talk- 
ing per gallon not per tankfuL 

Try it in your can 

At Shell, we believe in making good 
products — then making them bet- 
ter. Try Shell Fire & Ice 10W-40 
Motor Oil in your 
car. Its the motor 
oil that first became 
famous for protec- 
tion — then went 
out and beat itself 
in mileage tests. 










CAR CLINIC 

(Continued bom pt r^u 42} 

turn#. The dealer replaced a tracked 
carburetor fioat and the EGH Va/re. 
arrii increased idle speed. No effect. 
He then rained the carburetor float 
Vie inch from specification* Success . 
The ear run ji beautifully. However, / 
now get 1ft mpg, instead of the 22 mpg 
I used to get r What do you make of all 
thi*?—G r F, Merc, Aiken, S.C. 

An estimated 200,t)00 X-budy mod- 
els (Citation, Omega, Phoenix and 
Skylark) are now the subject of a 
National Highway Traffic Safety 
Administration investigation, be- 
cause they have been stalling on ac- 
celeration and/or on turns. NHTSA 
has said that t so far, 171 complaints 
have been received and there has 
been one accident, resulting in inju- 
ry. 

Until the investigation has been 
completed and modification made (if 
there is to be one), you’d best live 
with the drop in gas mileage. It's 
better than having your cur stall in 
traffic and, possibly, serving as a 
Ping-Pong ball for other cars. 

Two for the price of one 

Mg 1S75 Dodge Dart fS£S-cu.-in. en- 
gine) loses about a gallon of coolant a 



gear. There are no obvious leaks in 
the cooling system. Concurrently, 1 
find a cream-colored deposit that re- 
sembles a gel hand cleaner under the 
oil filler cap. 

Do yoxt think thin (m an indication 
that coolant in leaking into the oil? 
The drained oil looks normal „ — B.P. 
Solomon, West Lafayette, Ind. 

1 doubt if the two are related. That 
deposit under the oil filler cap is a 
sign of excessive condensation 
buildup, or that you're using an oil 
additive. Some additives leave 
sludge. 

Condensation often results from 
short trip driving in cool weather, 
bee a use the engine doesn't get hot 
enough to burn off moisture. The 
problem can also result from having 
a thermostat fail in the open posi- 
tion. Again, this keeps engine heat 
below par. 

As for coolant loss, perhaps cool- 
ant is being lost into the combustion 
chamber through a pinhole in the 
head gasket or, perish the thought, 
through a crack in the cylinder 
head. 

You can have a radiator shop do a 
block check to find out. They'll warm 
up the engine and place the block 
tester on the car. If the blue liquid of 
the tester changes color, it indicates 



Calling Dr; Mechanic 

Seldom considered for 
inclusion io a tool inven- 
tory. a mechanic's 
stethoscope is invalu- 
able when you wane to find 
an elu&ive noise located in 
ihe engine compartment With 
the engine running, hold the 
probe on components that have moving parts, 
such as the alternator, and on (he engine block 
Wsell to isolate noise to a particular spot. The 
tool yells lor about $10 
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The Dry Look leaves hair feelin g 
as soft and natural as it looks. 

The Dry Look gives you more than a great look. 
It leaves your hair feelin g soft and natural, too - not too stiff. 
The Dry Look in pump spray or aerosol - with a formula that's 
right for your hair. Get The Dry Look. . .and don't be a stiff! 

i *0 Cwiynpy 1WQ 




Available Inpu-iupor o&rofoi 



a leak through which coolant is 
probably being lost. 

On the horns of a dilemma 

/ ulowlg drove iny 19T& Saab 99 
through a foot or jo of water* It was 
an expensive experience. In the m id- 
dle of the puddle, my ca r died. Resit r* 
rectiov. expenses came to $}$0O, It 
seems the air intake of this car has a 
pi a* tic horn that points down. Water 
sucked right into the engine, 
shattering a piston , breaking a rod, 
bending the crank shaft and throwing 
a rod into the transmission. 

Let this seme as a warning to Saab 
owners. If the horn attacked to the air 
in take faces down, remove it or stay 
otif of puddles. — Terry Gammon, 
Soda Springs, Ida. 

Sorry about your trouble, Terry, 
but maybe you can have some satis* 
faction in knowing that your experi- 
ence may help other Saab owners 
avoid similar problems. Thanks for 
sharing it with us. 

Cherokee hunting party 

Why, for heaven's sake, does my 19 ?h 
J eep Cherokee automatic transmis- 
sion drop to second gear from third 
when the vehicle is cru ising from 30 
to i 5 mph? Is the atonic problem cems- 
ing the transmission to hunt between 



second and third when the vehicle is 
going uphill? — Ken Klein* Walla 
Walla, Wash. 

If you've cheeked all the obvious 
causes of transmission hunting, 
such as lean carburetor fuel mix- 
lure, incorrect ignition timing and a 
disconnected vacuum line, have a 
dealer install a delay valve (part No. 
5355276) between the EGR valve 
and EGR coolant temperature over- 
ride switch. As matters now stand, 
when the EGR valve opens, a sud* 
den drop in engine vacuum causes 
the transmission to downshift. The 
delay valve will prevent vacuum 
from dropping to the point of affect- 
ing the transmission. 

The other problem you mention is 
also caused by a drop in vacuum, 
which occurs while you're going up- 
hill under fixed part* throttle, light- 
acce I oration conditions. 

A new valve spring (part No, 
£129681) added to the 3-2 valve body 
of the transmission will prevent 
this. 



GOT A PROBLEM WITH YOUR CART 

Just tsk Mart about It. Ss.no your question to the Car 
CUnic, Popuftt Mechanics. 224 West 57th St, New 
York, N.Y. J00t9. While iettefS cannot be snswwmt 
in&vicjvQtiy.. problems ifrar &t»Gf general interest wilt 
i» pubk&hea ih the Column. 



Safety and service tips 

■ II you've been bugged by fluid leaks from 
Che transmission cl a Cadillac Eldorado, there 
are two service bulletins you* Caddy dealer 
should apply: T 79*31 end T 00*5, 

■ An extensive study by Che National Trans* 
portation Safety Board has shown that you're 
more Chan tour times as likely to have a faun 
accident on wet pavement than on dry. A state- 
by-slate comparison shows Utah, Texas. Mi* 
nois, Arizona and Missouri with the highest in- 
cidences— Alaska, New Hampshire, Nevada, 
District of Columbia and Pennsylvania with the 
lowest. The Board thinks that differences in ac- 
cident rates have to do with material used in 
the pavement, hut they aren't sure, Whatever 
the cause, the message is clear: Drop your 
speed when it's wal. 

■ Ford Parts and Service Oiv. has a host of 
good car and truck, technical publications for 
safe that cover 1972*60 Ford, Unwin and Mer- 
cury models, including shop manuals, wiring 
digrams and electric troubleshooting manu- 
als. For a complete list, write (or the Service 
Publications Order Form. Address your re- 
quest to Helm Inc,, Publication Oiv,, Box 
071 50, Detroit. Mtch. 40207. 

■ i just (ound out what to do it the ignition 
switch binds in a 1 979 Chrysler New Yorker, 
Newport, St. Regtsor LeBaron: Dodge Aspen 
Of Diploma!; Of Plymouth Volare, II your dealer 
doesn't hnow, have himeon&uii service bulletin 
CMJ-20A-79, He must sea tha/avised one.lM 
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If card is missing write to: POPULAR SCIENCE BOOK CLUB P.0, Box 2006, Latham N Y 12111 



109, BASIC HOUSE WIRING by 

Monte Burch. Pub. at $12.50 

105. COMPLETE BOOK OF 
WOODWORKING by Rosario 
Capotosto. Pub, at $15,95 

116 . DE CRISTOFORO S 
HOUSEBUILDING ILLUSTRATED 

by R.J. DeCrisloforo, Pub. at $16.95 

0B4. DE CRlSTOFORO'S 
COMPLETE BOOK OF POWER 
TOOLS by RJ. De Crlstoforo. 

Pub, at $14.95 

097. DO-IT-YOURSELF PLUMBING 

by Max Alth. Pub, at $12.95 

042. FORMULAS, METHODS, 

TIPS AND DATA FOR HOME 
AND WORKSHOP by Kenneth 

Swe^ey, Revised by Robed Scharft, 
Pub. at $3 5.95 



U9. HOME ENERGY HOW-TO 

hv A.t. Hand, Puh. .n $1(1.95 



OSH. HOMEOWNER S 
COMPLETE OUTDOOR 
BUILDING BOOK by JohnBudon 
Brimer. Pub. .it $12.50 



1 1H. HOW TO BUILD 
GREENHOUSES, GARDEN 
SHELTER5& SHEDS by Thun WSR 
Jones. Puls, at S I 3 .95 



150. HOW TO REPAIR, 
REUPHOLSTER AND REFINISH 
FURNITURE by Mel Marshall. 
Puli, at S 1 5.95 



m i L MASONRY AND 
CONCRETE WORK hv Max Alii] 

Pub. at $14.95 

113. SMALL GAS ENGINES: 
HOW TO REPAIR AND 
MAINTAIN THEM by Paul 

WeKsfer. Pub. at $11,95 

Iflt. WOOD WORKING 
PROfECTS FOR THE HOME bw 

contributors to Popular Sciences 
maRtUine. Pub, at $12,95 

05f,. HOW TO SERVICE AND < 
REPAIR YOUR OWN CAR by 

Ru fund I lav Puh .U S 1 4 9> 






when you join the I 
Popular Science Book Club 



/ retail prices \ 
\ up to $48 85 / 



And then keep saving up to 50% on books covering a wide range of do-it-yourself 
subjects . . . home improvements and repair, housebuilding, appliance 
repair, home workshops, electronics, how things work, home protection, 
mathematics, masonry and carpentry, modern technology, science, 
space and many other popular science subjects. Every month you choose from a 
selection of up to twenty books and often many more. These include 
both the Club's custom* written books and the finest new books of all other 
publishers. And you get all books at substantial discounts. 




* The popular Science Book On 
regularly custom-written 
books to its members. These a 
■'Pet rally commissioned books 
w niton by the leading authors 
in the popular science field 
9 n me subjects oi greatest 
•ntoresi to members. Men like 
Jackson Hand. Rosario 

£?!**»». R-l. DeCrisloforo 
Krch^rd Day, more. These 
books are ottered at disrouni 
exclusively lo Popular b 

Science Book Club J 

members. 



Hnw Popular Science look Club Works 

First, just pick any three or me books listed tare (up 
to S48.S5 worth of books) . Indicate your choices on trie 
attached card and mail. Send no money now We ll bill 
you later for only £2 95 plus delivery and handling , 
Then about every four weeks ( 1 5 times a year) . you’ll 
receive a Dub bulletin describing the corning main selec- 
m tk>n and alternate books also available. If you wane me 

m mam selection onty, do nothing. It will be sent to you 

automatically. If you don't want itie main selection, or 
want alternate books . or no books, simply indicate your 
wishes on the form (hat comes with the bulletin and 
I AC return it to os by the data indicated!. Club mailings arc 
555J* carefully scheduled to assure you of at least 10 days in 
which to do th is 8ut in the unlikely event that you d oni 
USA have 10 days, and you receive an unwanted selection. 
nnj | you may return it at our expense 

After receiving your joining shipment, your only obli- 
nOp patron ts io buy mo more regular selections or aftemstes 
m (tie next year After that, membership may be cancel- 
L led at any time, by either you or the Club 

l DISCOUNTS UP TO 50% All books are offored at 

m L Substantial discounts — up to 50%, sometimes even 

t more , Yet virtually every book is identical to the pu Wish- 

er's edition. Same paper, printing, binding, jacket, The 
t only difference is price. 






One of these men drives himself to work, 
drives himself home and 
drives up his cost of living. 



He doesn't see it shat way. He's been driving 
himself to the off ice every day for several years now He 
actually enjoys Che ride 

Problem is, with today's energy crisis, the man on 
the right is wasting both fuel and money Gas prices 
alone make the trip expensive And his auto insurance 
premium is higher than it has to be 

The man on the left has decided to conserve and 
save. When the gasoline shortage began, he and some 
neighbors started carpooling lo work, So together they 
consume less gas That cuts expenses right there 
What's more, because each of them drives fewer miles, 
they save money on [heir auto insurance as well 

As a mafor group of properly and casualty insur- 
ance companies, we're doing our best to help you 
keep your insurance rates afford a bio. That's why most 
auto insurers are offering discounts to those individ- 
uals who re d uce t he total num ber of m i fe s or t i mes they 
drive to work. 

For example, people who normally drive 30 miles 
to and from work every day can save up to 22% on 
car insurance premiums just by car poo ling. All they 
have to do is drive to work two days a week instead 
of five. 



People who switch to public transportation lo get 
to work save even more on [heir premiums -up 10 31 % 
in some stales. Their car becomes classified "for plea* 
sure use only" a less expensive category 

Here's what we're doing to control cost*: 

■ Of le ring premium discounts to those who reduce 
the total number of miles they drive each week to work. 
Discounts will vary by company, by slate and by the 
type of coverage you have. 

P Cracking down on insurance fraud practices 
through the Insurance Grime Prevention Institute and 
[he National Automobile Theft Bureau. 

P Working it trough the Insurance Institute for Highway 
Safety to make cars and roads safer 
P Investigating injury and repair claims more thoroughly. 

Herat what you can do: 

P Cut down on your driving by carpooling or by using 
public transportation. 

P Use your auto seal belt and shoulder harness. 

■ Talk to your insurance agent or company about 
ways to lower the cost of your auto insurance coverage. 
P Lock your car Don't invite trouble. 



Affordable insurance is our busines$...and yours. 

This message is preserved by the American Insurance Association, a 5 John St reel, New York New York 10038. 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



Plugged humidifier nozzle 

/ have an air-plenum- mounted hu- 
midifier. Every season the atomizing 
nozzle becomes clogged and I have to 
replace it , even though it is connected 
to the water softener, is there any 
way to clean the nozzle ur keep it 
clean while it is working? —Steve 
Glickman, Lonsdale* Pa. 

Assuming the ’water softener ^ 
■working and the line is clear to the 
hu midifier, you can dean the nozzle 
with household vinegar. Once It’s 
dean, purchase some water-treat- 
ment tablets for humidifiers and 
drop one or two in to the un it, accord - 
ing to instructions. These tablets 
will not only condition the water, 
but will help prevent sludge buildup 
on the moving and stationary 
parts. 

Flaky oven Interior 

/ own a 6 -year-old Westinghovse 
Electric Continuous Clean Range in 
which the oven liner is flaking and 
beginning to rust. The service compa- 
ny quoted a price of about $90 for a 
B.0W interior. Is there a pa ini that I 
can use to touch up the jfjifertur? 
AftfO, what is the life expectaticy of 
cm tfleefric range? —Mrs. J. D'Elia, 
Newton, NJ- 

Continuous-clean oven liners nor- 
mally are expected to East the life- 
time of the oven, which, according to 
Westinghuuae tests, averages U to 
12 years. However, many variables 
car shorten the normal life. Some 
variables are times and methods of 
cooking, types of food spills, and 
oven-cleaning chemicals used on the 
porous interior. 

Westinghouse doesn’t recommend 
any paint for interior oven use. The 
proper procedure is to replace the 
defective liner with a new one. The 
estimated cost for parts and labor is 
about $170, 

In and out water 

/ have a Frigidaire Jet- Action Wash- 
er, Model No. WCDARN , Serial No. 
?5VD2G,Wi. When l start the machine , 
the water comes in, then starts to flow 
out my stowage hose into the basin 
sink. What is wrong? — Redo Celli , 
Carnegie, Pa. 

It sounds as if the water-seal bel- 
lows under the agitator is either 
torn or punctured. This results in 
wash water flowing from the wash 
basket, through the seal, into the 
outer tub and through the storage 
hose. A new bellows, part No. 



5433244, costs about $6, You will 
need two things to position it: a Rob- 
in air water-bellows clamp ring tool 
{part No. 12071, which costs about 
$6) and lots of patience. 

To get at the agitator, you have to 
take off the soap dispenser on top of 
it. You can do this by removing ei- 
ther the Phillips-head screw or the 
T /ifl mounting nut inside it. Next, re- 
move the large, white metal nut. 
Now jiggle and pull the agitator un- 
til it slips off the shaft. This may 
take time. 

After you remove the agitator. 




SNAP RING 

WATER SEAL 
PLIERS 

BASKET 

FLOOR 



SEAL 
BELLOWS 



PRESS 

IN. 

PU LL 
UP 



AGITATOR 

SHAFT 



Water-bellows pliers opens the snap ring. 



you will see the water-seal bellows. 
Clamp the water-seal pliers around 
the snap ring at the base of the bel- 
lows, press in, and lift, Soak the new 
bellows in hot water to make it more 
pliable and easier to attach. Press 
the new bellows over the tub lip and 
carefully reinstall the snap ring 
with the tool. 

Check to make sure that the snap 
ring is tight and locked in place. Re- 
install the agitator and soap dis- 
penser and check for leaks. 



Frozen food disposer 

/ tmm (i Frigidaire Food Disposer, 
Model No. FDF-6. About every two 
weeks, if I don't use it often , the mo- 
tor freezes and trips the overload pro- 
tector , Then I must work the motor 
loose by using a long extension a nd 
socket on the center bolt of the rotat- 
ing element and reset the breaker. 
Could you tell me what's wrong and 
how l can repair it? — Groove nor 
Swift, Port St- Lucie , Fla. 

It sounds like your motor either 
has a bad bearing or a dead spot in 
the start winding, I n eitherca.se, the 
motor must be removed and re- 
paired by a factory-authorized ser- 
vice technician. One such place is: 
Good Housekeeping Shop, 305 Or- 
ange Ave. t Fort Fierce, Fla, 33452. If 



you contact them, they can give you 
an idea of the cost to repair your food 
disposer. 

Coot and muggy 

My problem is poor dehum id ificn- 
tion in the air condition ing mode of 
my Lennox heat pump (Model No. 
HP8-31 1-lFFP). My house is 5 years 
old , insulated with vapor harriers, 
and equipped with daubie-insnla.tcd 
windows. There is a dehumidifier in 
the kseiHPHlt amf aiuto an efecfcric 
clothes dryer that is vented. The dry- 
er is used little in summer. 

Last summer, when the house was 
cooled to 75*F, r the humidity felt 
much higher than airconditioned 
houses I used to live in. I used an in- 
expen s r ve h yg ra me ter to me a su re the 
humidity. It ices 70 percent , Wafer 
dra inage from the cooling coil is not 
obstructed . Do you frauc any ideas 
that can be applied to my heat pump 
in preparation for this summer? — 
Harold E , Stalling. Middletown, 
Md, 

No, because we doubt if the heal 
pump is to blame. At first, we 
thought that perhaps VoUr Unit was 
oversize for the home. If the heat 
pump was too large, it would cool the 
home quickly and shut off, leaving 
humidity at an elevated level. But 
we talked with people at Lennox in 
Dallas who said that your model is a 
2Vij-ton unit that will serve a moder- 
ate-size home. 

Since heat pump and home size 
probably match, the cooling-humidi- 
ty control function is automatic. The 
humidity will drop to a comfortable 
level coincidental with the tempera- 
ture t if there is not an unusual hu- 
midity-producing condition in the 
home. 

We suggest that one of the first 
things you do is call a Lennox dealer 
and have him measure humidity 
with has instruments. If he confirms 
humidity is too high, find the source 
of the problem and try bringing it 
under control. 

One reason for the high humidity 
may be that your house is well insu- 
lated. Vapor is thus retained in thb 
house instead of escaping. If this is 
time, installing a dehumidifier in the 
living quarters will help. Wt 



if you Pave a quftsticn aoovt soy appli- 
ance. send it ro ApjJJjarttG CIjjijc. ROj)Lrtor 
Mechanics. 224 West 57th St. New VOrfc. 
N.Y. JOOJ9. Sorry, Ibuf TeHtrs MrtJiOt fee 
an'iivprerf iruJivnfLraHy. Problems of wvrie 
reforest will be discussed in this cpJumn. 
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HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Sediment in pipes 

The fdurnbing in my SO- year-old 
house was redone about SO yean ago. 
My problem in the buildup of sedi- 
ment in the water pipes. I've taken 
out and cleaned section a that are ac- 
cessible T but other areas are hidden 
in the walls. Can I isolate my system 
somehow and flush it clean with o 
mild acid solution? I've seen this 
done in industrial plants.— Roger A. 
Felthous, Clare more. Okla. 

Once sediment builds up in water 
piping, a alight pipe deterioration 
starts. In time, this creates a rough 
surface, which causes further build- 
up, Eventually, the pipe fails. Flush- 
ing can’t remove the rough spots 
in the pipe. 



NEW PIPES FASTENED 
TO EXISTING WALL 




New •urFeca-mounted pipes can be con- 
cealed with an enclosure (called A pipe 
chase} made of 1 *2 furring and drywafi. 



A check with mechanical engi- 
neers and plumbing contractors 
confirmed my beliefs , Never Hush an 
acid, no matter how mild, through 
your water system. Your piping 
must be replaced. If you don't want 
the mess of replacing pipes be- 
hind walls, consider abandoning the 
existing system and fastening new 
pipe to the wall surfaces. You can 
conceal the newer piping with pipe 
chases constructed of 1x2 furring 
strips and dry wall, as shown in the 
drawing above. 



Check-valve checkmate 

In the March '80 Homeowner's Clin- 
ic (page 34), we showed a diagram of 
a plumbing loop for recirculating do- 
mestic hot water, Morris Peelle of 
Dundee, N, Y,, was the first of many 
observant, knowledgeable plumbers 
who noticed a flaw in our sketch. 

In order to prevent cold water 
from being drawn from the bottom 
of the tank (return line) when the 
faucet is opened, a check valve must- 
be installed in the return line. 

It was unanimous that a swing- 
gate check YEilve would be the best 
type. Retired Master Plumber Clif- 
ford Say we II of James port, N.Y.. 
suggested the valve be installed 
about If? in. past the new tee oh the 
return side of the faucet. Thanks, 
Morris, and all the others who wrote 
to us. 

Curious woman 

The rubber-backed, indoor-outdoor 
carpet in my kitchen is glued to the 
floor. It's too expensive to remove the 
carpet and sand the floor prior to 
putting down cushioned sheet vinyl. 
Can / glue the vinyl over the carpet f 
The edges would be covered by mold- 
ings and the carpet would add insu- 
lation.— Mrs. LI. J ordain, Jerome, 
Idaho 

I'm afraid you'll have to live with 
the carpet, or remove it to install 
cushioned sheet vinyl. The key word 
is cushioned, meaning that the ma- 
terial is already padded. 

Additional padding, such as car- 
pet, won't work. The vinyl will show 
all indentations (tables and chair 
legs). Eventually it will be pierced- A 
spokesman for the Armstrong Cork 
Co., Lancaster* Pa„ verified this. It 
may pay to hire a neighborhood 
teen-ager to help strip the old adhe- 
sive off the floor. Although the car- 
pet is warmer to the touch, the insu- 
lation value is negligible. 

Re roofing products 

Our si x&O-fl. roof has a iV^-in. pitch 
per foot relief in covered with 9V-lb. t 
gravel-coated felt roofing. IVc have 
been troubled by a few leaks lately 
and were wondering what type roof 



Oq you ftaw a boms ™rp!CJwic& ornpair prooiem ? 
Send tf ia Homeowners' Cftnfc. Pepoter Weeklies. 
224 West 57th St, Hew Vert, N.Y. 10019 Lei (era 
cannot be answored indtwduailf, but problems Of 
wtrfy interest wn'i 1 be discussed Iff Jhi's column. For 
more borne repair and maintenance fteip, get PM's 
Home $4.5$ postpaid. Send orcterw iq 

PM. Ovpl WCQ, So* J0r*. Ns* York. iV.V T0019. 



(other than hot mop ) we could use to 
reroof We realize that ice don't Areue 
enough pitch for shingles. — E. Da- 
vis , Brookings, Ore. 

The Oct, *78 Homeowner's Clinic 
("Leaky Tar Roof" page 40) men- 
tioned a product by Water Guidance 
Systems that allows you to apply a 
new, strong material "loosely 1 ' over 
the existing roof. The material ia 
fastened to the building at the edges 
only. It comes in 54-in,-w3de rolls 
with special materials to seal the 
seams. The company's home address 
is: Box 3 1 2, Canton, Mass. 02021. 

A similar product is called Plyroof. 
It's made by International Roofing 
Systems Inc,, 362 C St-., Boston, 
Mass, 02127. Write for the name of 
the nearest supplier. Both products 
can be installed over existing roofs 
(after the gravel is removed) so that 
your home won't be exposed to in- 
clement weather during rerooftng. 

Waste not 

/ have a great amount of used lum- 
ber, mostly nominal 2- in. and larger 
stock- It's select grade with few nail 
holes and is very dry , It splits easily 
when I nail if close to niz edge. Some- 
one suggested I soak the wood prior 
io nail dug. Do you have any sugges- 
tions? — AJF, Wh ite, Marina Del Key, 
Calif. 

The first method I would try is to 
hold the nail point end up with its 
head flat on a solid base. Then blunt 
the point of the nail by tapping it 
with a hammer. This allows the nail 
to cut the wood fibers, similar to the 
action of a chisel, rather than push 
between the fibers, causing the 
wood to split open. This method usu- 
ally works, 

I "^drilling the wood may be the 
only other method of nailing with- 
out splitting. Don 1 ! soak the wood 
under any circumstances. Dryness 
is always desired. This cuts down on 
the amount of warping and splitting 
associated with wet wood. *•* 
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BE A 
MOTORCYCLE 
OR 

MARINE 

MECHANIC 



AMI Nas thousands of graduates through- 
out tiie world successfully employed in these 
rapidly expanding service industries. 

We train you in all phases - Mechanics = 
Parts Manager - Service Manager - and 
Dealership Management. 

AMI'S Placement Department is dedicated 
to locating |0b opportunities for our grad- 
uates. This is a lifetime service and our 
records prove this department's success. 



A III now offers 
the Computer 
Industry's newest 
comprehensive and 
condensed training 
course enabling you 
to be trained in record 
time lor employment in this exciting and 
booming industry of today and the future. 

There is only one AMI. And it is located in 
beautiful Daytona Beach, Florida - The 
Birthplace of Speed - The Motorcycle and 
Marine Capital of the World. 

AMI offers resident training or home study 
courses. 

CALL NOW 

TOLL FREE 1 800 874 0646 

Her ida i fsirienls cm 1 9D4 255-0295 called 

AMERICAN 
COMPUTER 
MARINE 
AND 

MOTORCYCLE INSTITUTES 





14.45 SKTTRDDPC H R(IAQ 

' -SEADM«ENfWII MBA TB 

sow 



mi 



UAYTQN A B-E *CH FLA 3ZDM 

AGE 



STREET. 
CITY 



StAlE 

vmi 



ZIP. 



I_J. 



.VET. 



□ HOME STUDY □ RESIDENT TRAINING 

□ MOTORCYCLE □ MARINE 

□ COMPUTER 



make up to 
8 GDLLOnS 



OF HLIOHOL 




* Derailed msiruciions tor operating the 
still. 

* Recipe tor cooking mash . 

* in si ructions lor making rne column coi- 
lapsi bte so 1 he sf ill ca n o-e moved eas ily 

« instructions for applying for a permit 
from the government so you may oper* 
ale your strll legally 

With those plans, you can t>uitd your still 
lor under SSOO . . alter that, il 's a sim- 

ple matter to convert cars, tractors, and 
even furnaces to run on homebrewed fuel 



MOTHER'S 6 r 



Column Still Plans 

8*027 



115 DO 



• faros 
little as 50* 
RGRLLOn! 

ORDER THE COMPLETE 
INSTRUCTION PACKAGE FROM 
THE MOTHER EARTH NEWS" NOW! 

The deluxe 6" 1 si ill package costs just 1 15 
and includes 

• Complete bill ol materials. 

• Easy-tcHoitow diagrams and instruc- 
tions lor building every part of The still 
. . . Irum the mash cooking vat to the 



Also available; MOTHER'S 3* Column STLH 
Plans (to produce up To i gallon of alcohol 
per hour) 84016 $15.00 

ND RISK GUARANTEE! 

All ol Mother's Plans come with a no-risk 
guarantee : If after 10 days you decide not 
to use your plans, you can return them lor 
a full refund ol your purchase price 

To order, send your name, address, and 
zip code along with a check or money or- 
der tor SI 5 Ip 

Mother's Plans 
P.D. Box A 

East Rat Rock, N.C. 20726 

Or use your Master Charge or BanfcAmeri- 
card/VlSA. Send Ihe account number, ex- 
pi ral ion date, and Interbank Number (for 
Master Charge only} io the above address, 
or call in yourorder TOLL-FREE by dialing 



circulation system 


000/438-0238 


MOTHER’S PLANS, Depl. 4001 03, P.fl Box A. East Flat flock, N.C- 2&TJ6 


Enclosed is 515.00 Please send me 6" Col- 
umn Still Plans or 3" Column Still Plans, i 
understand ;tiar 1 have 10 days to examine the 
plans ana if l decide net la use ihem 1 can re- 
turn them lor a full refund 


Charge the plans lo: 

Master Charge (interbank No, . 
BankAmerfcard/VtSA 


NAME 


Name 


ADDRESS 


Account number 


CITY 


Expiation dale 


STATE ZIP 


Signature 



L_ 



Add Si 00 id have plans serii rirsi dsss Nunn Carukna resident add 4% wes ux Canadian rash mssrs 
Eurcnarae Sorry no COD E Prices SwtJied id manqe A lnogl rMHice 




* V. 




BEAT THE HIGH COST OF ENERGY 

Bufld yout tHHi Setter furnace, comptele with storage 
Easy to ftjll^w £lep fcy El"?? inslryclkins, snuw you now, 
using onty hand tools and ioca*y aMai^&te rneceriite 
Ptans include digram, '■at ucrcns. mate' ais Vsl. BTU 
rgling for ym r ateji, anri TM interrnwiWi 
Onty SlD. Mails* Charge and Vtsa 

Sun Belt Energy 
Dept. P, Route 2 
Rogers. Ark. 72TS6 
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4n»:'.hHil h* iMtHb gr^oitM 

kp qutf ifi't ms Ihfp hra 
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aUlCICCOAT 
Wm EMM EL 

l*. - | ‘-J1 pr^u'i- : irtfftJfcMHil nd 
hiro n*#- we totals p^duf* d tou|h 
jrt c v ifilf flirr. fifhvjfl hfitdLiini v iptl'dl 
M-\r Bin ta .«B W Mad * rrtal 

bifciHiJii 



Dress up.. 
Clean up.. 
Tune up. . 



Hoi no* 

Primed 



■m 



Quick coa* 
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MAPLE 
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DETROIT 
LISTENING POST 



'B1 Ford Escort/Lyn* 

More and more is being revealed 
about Ford's upcoming front-drive 
Escort (and Mercury’s sister ship, 
Lynx)* which will replace the Pinto 
and Bobcat this fall. Probably the 




Ford's new engine (top) la an overhead- 
cam ml l! with hemispherical combustion 
chambers, Automatic trsnamlulon (above) 
U&ea a splitter gear to vary fluid slip. 




EscortjLyn* rear suspension Is indepen- 
dent, has transverse arms, coll springs. 



moat significant engineering fea- 
ture is a super fuel-efficient, three- 
speed automatic transmission avail- 
able with the optional 1.6-liter en- 
gine. Labeled ATX (automatic 
transaxle), it has a unique “splitter 
gear” that divides the torque be- 



tween “hydrokinetie" and mechani- 
cal transmission systems. 

An ordinary automatic transmits 
all power through its flu id -111 led 
torque converter. A ‘lookup” auto- 
matic (now offered by all of Detroit's 
makers) shifts to 100 percent me- 
chanical transmission in high gear 
through a clutch arrangement. 

The Eseort/Lynx ATX, on the oth- 
er hand, is HXbpercent hydro kinetic 
in first gear, but 62-percent mechan- 
ical in second and 93-percent “locked 
up” in high, eliminating almost all 
fuel-wasting slippage. The bottom 
line, Ford flays, is four to live mpg 
better fuel economy than competi- 
tive automatic-equipped cars. Yet, 
with its limited slip, it provides the 
smooth action drivers expect from 
an automatic. 

Additionally, the new ATX is 
lubed for life and requires no fluid 
change or band adjustment. Ease- 
of-service features also abound, in- 
cluding a valve body that's accessi- 
ble from the top, rather than from 
under the car, without draining the 
fluid, 

We described the Escort/ Lynx en- 
gines in April (see Imports <£ Motor- 
eporis, page H) n but more informa- 
tion has become available. For one 
thing, a Ford research team began 
its work way back in 1970. They 
bought 25 competitive Fours from 
both European and Japanese mak- 
ers for evaluation, and carried out a 
comprehensive computer '‘map- 
ping" program to determine what 
combinations of air fuel ratio, spark 
timing and exhaust-gas recircula- 
tion (EGR) yielded the be&t fuel 
economy, emissions level and power. 
The mapping procedure indicated 
that a hemi-head design would give 
hotter horsepower, better torque 
and better economy than either a 
' l w r edge" head or a three-valve ”pre- 
c h am her” (stratifted-charge) sys- 






GARY ■ 
WITZENBURG 
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tom similar to the Honda 1 a CVCC. 

The final configuration uses a sin- 
gle overhead cam with the valves 
angled slightly to either side of a 
central sparkplug. Called “GVH" for 
compound valve hemi, this arrange- 
ment allows larger valves for maxi- 
mum flow, yet still provides clear- 
ance for the rockers. Under the 
handsome Escort' 1 Lynx bodies (two- 
door and wagon this fall, sport coupe 
next spring, four-door for h 82) sits a 
state-of-the-art suspension that 
should equal or better anything in 
its class. 

MaePherson striJta carry the load 
in front, with the left front “cam- 
bered” (sloped outward to p-to -bot- 
tom) slightly more than the right to 
minimize front-drive torque steer. 
The fully independent rear suspen- 
sion is also strut-type, but the coil 
springs are mounted over lateral 
swing arms. As in GM's X-cars, the 
wheel bearings are lubed for life. 

This seemingly excellent platform 
will be used in several other new 
models in years to come. The '82 
F air men t/Ze phy r replacements 

(code-named ‘‘Topaz”) will use a 
stretched version, while a two-seat 
urban ear {"Apex") scheduled for '85 
will sit on a shortened Escort- Lynx 
chassis. 

GM news 

II Cadillac won’t confirm it, but reli- 
able sources say that GM's luxury 
car division will adopt Eaton Corp.’s 
valve selector system (see Driving a 
Car with 4, 5, 0, 7 or & Cylinders, page 
68, Nov r '77). It’ll be used on the 6.0- 
liter V8 engine this fall. This system 
shuts off fuel and disables the intake 
valves to two of the eight cylinders 
at medium load, and to four cylin- 
ders at light load conditions. This 
achieves significant fuel savings. 

■ GM's “S-car” front-drive mini- 
compact, set to debut in Europe In 
1983, will replace the Chpv«tte here 
in '85. It will have a wheelbase of 
about 92 Inches, weigh about 1800 
pounds and use European-built 
drive trains and other components. 

$4.32 in Bulgaria? 

You think %ve’ve got it bad? At last 
count, Bulgarians we re paying 54. 32 
a gallon for gasoline, Belgians $3. 1 L 
Italians $3.02, Israelis $2.60, the 
British $2.34 and the Japanese 
$2,20. On the other hand, gasoline 
costs only 65 cents in oll-rtch Mexico 
and 29 cents in Saudi Arabia. W 




"I ran out of Gillette TRAG II. su 
I tried another blade, 
the results weren't even close. I'll 
never run out of TRAC II again." 



"If I buy bargain blades, I might 
get a shave 1 didn’t bargain for 
But I know I II gel a clean, smooth 
shave with Gillette TRAC II." 



To Guys Who Use 
Gillette TRAC IIJ 
No Other Blade 
Will Do. 





WE GIVE VOU THE EDGE 



'■MO Tha GiliF-ire Campanr 
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PM'l Basement Wnicr Alarm w!H alert you 
with a buzzer in case of flood- Wo show if 
with one sensor, but you can design it with 
as many as you need. The alarm can be 
continuous or puls* intermittently. 




Construction of the alarm Is straight lor- 
ward. If you've never bulll from scratch, 
give it a try— or a kit Is available. 



Build the 
Basement 
Water Alarm 

Don t worry about losing your valuables to flooding. 
This alarm will give you time to ‘ clear the decks/' 

by Jeff Sandler 



I f your basement has ever flooded, 
you know the sinking feeling you 
get going through soggy papers, 
dripping clothes and ruined furni- 
ture. Hut you'll get an early warning 
if you build the Popular Mechanics 
Basement Water Alarm. Just a drop 
of water on any of its sensors trig- 
gers, a pulsing alarm that can be 
heard throughout the house. And it 
won't stop until you shut it off, even 
if the water dries up. The alarm is 
battery powered, so it can be located 
just about anywhere in your house. 
More important, it provides protec- 
tion even when the a,e, power is out 

Sensing trouble 

Typical spots where trouble can 
start are your cellar, your washing 
machine, tubs, plumbing and heat- 
ing system. Other sources of water 
are rainstorms, or high water tables 
that leak through cracks in the foun- 
dation. Upstairs, you are more apt to 
have problems with a dishwasher or 
othe r w ate r-c on s u m i n g app I i anee. 
In the attic, you'll want to check on 
roof leaks. 

A flood is like a fire in that you 
need early warning if you're tn rut 
your losses, So whether your flood is 
from “ordinary” sources as above, or 
“exotic,” such as your fish in the 
aquarium getting into a light and 
splashing water on the rug. the ap- 
proach is the same- Decide first the 
locations that need protection. Then 
place the sensor face down, connect 
to the main alarm case with cable, 
and you’re in business. 

How it works 

The operation is based on the fact 
that even totally pure water is a 
flight conductor of electricity. Im- 
pure or dirty water, such as you 
would have in a flood, is even a bet- 
ter conductor. Once water bridges 
the insulating gap on the sensor pat- 
tern, it conducts and sets off the 
alarm, 

It takes about a second for the wet 
sensor (made following pictured de- 



sign) to discharge the 10-uF capaci- 
tor. The falling voltage induces the 
gates to reverse their output polari- 
ty (output of gate A was +9 volts, 
gate B was 0 volts). They remain in 
this reversed state until you reset 
them manually by shutting off the 
alarm. (Electronic circuits that re- 
verse their states in response to a 
triggering signal are called flip 
flops, and are a basic building block 
of all computers and calculators.) 

But for as long as the first two 
gates are reversed, the remaining 
two gates, which are wired as a 
square-wave oscillator, are ener- 
gized, The square wave, alternating 
between 0 and !? v.„ is. applied to the 
transistor, which acts as a switch 
and pulses the buzxer on and off. 

The trimmer potentiometer varies 
the duty cycle of the square wave, 
which simply means it varies the ra- 
tio of time that it’s at 9 v, compared 
to the time that it’s at 0 v, This en- 
ables you to have the buzaer sound- 
ing continuously, or you may adjust 
it doivn to a one-second beep every 
two minutes. 

Long- lasting protection 

Being able to have such a long 
time between beeps may not seem 
useful, but it does enable an ordi- 
nary 9-v, transistor radio battery to 
power the beeping alarm for several 
months. This may be important if 
you have to monitor some pi ace that 
isn’t visited too frequently. If the 
unit isn’t beeping in standby mode, 
the battery lasts its shelf life. 

Another contributing factor to the 
long battery life is the buzzer. It's a 
modern electronic cousin to the 
buzzer that you, your father, and 
probably your grandfather knew. 
Till now. buzzers have had electrical 
contacts making and breaking the 
current to the coil. The new way re- 
places the arcing contacts with a 
transistor. Since transistors are 
very efficient, the current draw is 
greatly reduced. Also, you get long 

(Pi CMSti turn fa gmgp 
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it wasn't i ust 



siliconf 

^oncre" 

“ink* 



Ever notice how the concrete cracks you repair one spring 
come back the next? 

That’s because most concrete repair products can’t handle the 
expansion and contraction brought on by seasonal temperature changes* 
(Not to mention the constant exposure to day-to-day weather changes.) 

But new DOW CORNING® Silicone Concrete Crack Sealant 
is different. It s 100 percent silicone rubber So it forms a flexible, 
waterproof seal that wont crack, crumble or shrink as the seasons do 
their annual thing. 

There’s even a 10-year limited product warranty. 

You won't get a patched look either. DOW CORNING 
Silicone Concrete Crack Sealant blends well with your 
sidewalk, patio, driveway, foundation and other 
masonry surfaces. 

Ask for DOW CORNING Silicone Concrete 
Crack Sealant wherever home or auto repair 
products are sold. And soon* 

Early birds get a 3 LOO refund offer from 
Dow Coming right 
on the cartridge* 



DOW CORNING 



C L'i|jyhjtiil DOW L< pr til riy: O * Ti r H ffl ]99U 



CONSTRUCTION OF BASEMENT WATER ALARM 



BASEMENT WATER ALARM 

(CanHr?-'je:i trap pag e 56 ) 




Not shown In the schema! I c above ere pins 7 
and 14 ol the 401 1 chip. Pin 7 goes to the 
ground, pin 14 to positive voltage. Mole the 
orientation ot the 1N414& diode 




Use these templates to make your own PC 
(printed-circuit) boards. To the left it a pat- 
tern Tor the sensor, while the main board is to 
I he right. It's shown toil-side up. 




Parte placement isn't crucial. Here’s how everything goes together on e PC board like 
that above. You can also design your own loss-compact wiring arrangement. 



life and good volume level with a 
pleasant “mellow' 1 sound. 

Other uses 

As anyone who has lived through 
spring in the show belt will tell you, 
ice and snow is simply a flood wait- 
ing to happen. But an interesting 
property of ice leads to further appli- 
cations for the alarm. 

You could have a sensor sitting in 
a cup of water and naturally it 
would he conducting. But let the 
water freeze, and all the conductivi- 
ty will disappear! It's as if the sen- 
sor isn't even wet. 

Take a little chip of ice and rest it 
on the surface of the sensor; then 
put it in the freezer. If the tempera- 
ture goes above 32° F, r the ice will 
melt and set off the alarm. You could 
monitor the outside temperature by 
the same method- 

Going further, by adding varying 
amounts of auto antifreeze or alco- 
hol to water, you could make chips of 
ice that melt at any temperature 
that you want. You could monitor 
your deep freezer to make sure that 
the temperature didn't go above 0 P 
F. as an application. 

If you have a son or daughter who 
has a bedwetting problem — more 
common than people realize — 
there's a good chance that the base- 
ment alarm may be able to help. 
Simply place the sensor under the 
sheets. 

The jack (closed-circuit type) 
server two functions. The plug with 
the coble from the sensor goes into 
It, But in addition, once the alarm 
sounds, if you remove the plug, the 
jack shorts, which resets the circuit 
and shuts off the alarm. If you're 
only using one sensor, this is the 
jack to use. 

The second jack (open -circuit 
type) is there more for convenience 
if you need only two sensors, since 
each would then have its own jack to 
plug into. By wiring sensors in par- 
allel, you can have as many seniors 
ns you want. PM 



PARTS LIST— WATER ALARM 

Bi— s-w.d e, battery 

Cl— 10-uF elsdroiyiic capacitor. fOvd.e. 

Ci— 220 uF electro lyite caeacilor, 25 vd c 
D1 — 1 N4148 dtenffl 
IC1— SCUtm or e<qu( valvrtl 
Ql — 2N44(H MPN Iranm&lor or equivalent 
Ft 1—750. 000-ohm 4750K) raa t*lor, U-wOtt 
B2 — 2.2M (megohm) roller, Vi -watt 
Rl— Ik! (megohm) lommai polecfoomotor 
SI— 3,300-dfim (3.3K} reattpr. VwStl 
ns— TOM .[rntgonml nwJetor. V<-waH 

FW— 1 0O-OdO-Oftm (long realtor, w-witt 

R7— lG.QOCl-ohm (10K) rtSlaCOr. Vi- watt 
S— Ptflrawj’CJrcuil-OOfricI sensor 
raik: Jacks fa* eibiee (mo Usd}; caw. cawe. wire, 
PC board miEifl*le 
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COMPARE: It’s stronger! It's SO % thicker! It's 
reversible! Don't he looted by look-alikes that 
deliver less. SHRINK-WRAP— ths real thing! 



You Can Lose 2-3 TODAY! 
4-6 THIS WEEK! 




Trim Waist & Hips Overnight Without Starving! 



That's right! If you had the SHRINK-WRAP System right now. you could lose 2-3 unwanted, unsightly inches from 
your waist and hips TOD AY r 4-6 inches THIS WEEK! Imagine how wonderful you wilt feel watching those inches melt 
away. . THAT FAST r How can we do it? It's really quite simple. Science has known about this principle for years In 
fact, right now. profess iona I and amateur athletes the world over are using it in their training programs. And many 
famous entertainers who have to trim down fast have relied on this basic method for a long time, The secret is 
quality. Quality, , , in design and construction. 

He gfarijfd Girdle! Me Flims y Elastic! 

Plastics and elastics are merely flimsy imitations, Girdles fust squeeze it in. SHRINK- wrap takes it off , . . FAST! 
Fine quality closed and open cell sponge rubber, carefully constructed and cut can make use of the bodys own heat 
and concentrate it to MELT AWAY INCHES in areas of specific fluid retention like the waist and hips. You can use Its 
isometric effect to actually tighten loose muscle tissue. And this amazingly effective material is soft and washable, 
too Along with our five minute exercise program, you have the amazing No Starvation SHRINK-WRAP System. 
And, you can use it as often as you need i( to keep those inches off. It is working right now tor thousands of satisfied 
buyers and IT CAN BE WORKING FOR YOU IF YOU ORDER NOW' 



And Thai** Not All! 

The strong, quality construction of SHRINK-WRAP has added 
benefits which give soothing, invigorating support to tired, tense 
back muscles, relieving pain while trimming inches easily and 
comfortably AND, after you lose a few Inches, SHRINK-WRAP 
adjusts automatically to help you lose more! 

Melt Awa y Incite* Or Den't Pa y A Cent l 

We will take the risks 1 Try the Super A ction SHRINK- WRAP System 
lor a fuil 10 days. If you aren't totally delighted just return it, no 
reason required, for a full refund of your purchase price! The risk is 
all ours, so order NOW and start losing inches . . FAST 1 

£ 10H Th* H*W ViHfy Vguthqua, Inc. 

V Mprrian Lan*. Huntington iMltfl, H*w ftrt 1'tTM. 




t/w ft anywhere: Doing housework, 
office work , tennfj or jogging! 



1 



Tti* Haw Body ■nutfqua,, Inc, D*pt. HB-1Z3 

7 Hordan Lana T Huntington ttattofi. Now York 1 1 7«. Name 



Sirs; 1 have enclosed my □ check I. 'm.o, [JM.C. LJ Visa Address. 
Into. PI ease send me (he Super Action S hrink- Wtep System 

which I may use tor 1 0 days at no risk. If lor any reason I am Qty 

not sallied. I'll return it lor an immediate refund, no ques- 
tions asked! N,Y. Res. add sales tax Slate 



Waist Size: (Mens) , {Women's) A , 

Rush 1 belt at $19.99 plus $1,00 p£h 

(Save $2) Rush 2 belts at $37.99 plus $2 p&h Interbank #. 



.Zip. 



Expir. 



— J 



JULY I960 59 




NO BIG 

l!! NO UNEVEN 
SURFACES? 

NO KIDDING! 




use the no-nonsense 
#700 SANDBLASTER 
from TRI-CON®, 



The Model #700 means faster, 
more even work because of its 
' patented design: there's no 
bulky container to get in your 
way, just put the aspiratortube 
right in your bag of sand, the 
abrasive flow pattern covers 
the same area as conventional 
blasters in half the time, and 
the #700 works with any com- 
pressor delivering 15 CFM at 
60 PSI and up, 

At $52 , 50 — a cost fa r below con- 
ventional sand bl asters — y oul I 
be amazed at the work load the 
#700 can tackle. It's so easy a 
first-time user can become an 
expert in minutes. The #700 is 
ideal for home shops, m eta 1 finish- 
ing, auto body repair, cleaning 
brick work, etching, etc 

: For $52 50 you get the complete 
| #700 package including a long 
| lasting ceramic nozzle. We pay 
postage and handling in the 
continental U.S.A. 

r Order by Sept. 30, 1030 and 
receive a coupon good for 50% 
off any other Tri-Con product. 



. To order send this ad, your 
address, and a check or money 
order for S 5.2. 50 payable to: 



a 



TRI-CON®, INC. 

27331 Tungsten Road 
Cleveland, Ohio 44132 







Quick response and agile handling make 
the Jetta a nimble back-road performer. 

This Rabbit with a trunk 
proves economy isn't cheap. 



by Tony Assenza auto editor 

J ust like in the animat world, 
Volkswagen's Rabbits seem to 
be multiplying 1 at a prodigious rate. 
In the space of one year, VW has in- 
troduced no less than three Eiabbit 
variants. First came the Rabbit con- 
vertible, which filled the ragtop void 
left when the Beetle convertible de- 
parted the scene. Then came the 
Rabbit-based pickup, VW*s entry 
into tbe mini-pickup market cur- 
rently dominated by the Japanese. 
The latest VW offering is the Jetta, a 
Rabbit with a trunk. 

Like its predecessors, the Jetta is 
at! Rahbit underneath the sheet 
metal, and it seems to be VWs at- 
tempt at building a mini-BMW. 
However, just like a BMW, there's 



nothing mini about the Jetta 's stick- 
er price. But more on that later. 

The Jetta is available in either 
two- or four-door models and can be 
had with the stand ard-c quip merit 
five-speed manual transmission or 
three-speed automatic transmis- 
sion. Tbe 0 to 50 mph acceleration 
for the five “Speed is B.5 seconds, 
w r hile the automatic will get you 
there in 9.8 seconds. The automatic 
option also imposes a mileage penal- 
ty, The five-speed is rated at 25/40 
nipg and the automatic at 22/31 mpg. 
California models are rated at 26/40 
mpg for the five-speed and 22/32 mpg 
for the automatic. 

The only engine available on the 
Jetta is the l&BB-ec (97-cuL-in.) fuel- 
injected Four, which produces 76 hp 
at 5500 rpm. The 49-state version of 
the engine has conventional break- 
er-point ignition, while the Califor- 
nia model uses an electronic, break- 
erless ignition system. Both en- 
gines. however, share the same CIS 
fuel-injection system. As yet, there 
Please tum to pace fig} 




The fou r-door model provides easy ex it end 
entry tor rear-seat passengers, From be- 
hind, Ihe Jetta looks like a little BMW and 
can boaal of excellent rear visibility . 
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”1 studied hands from all over the world, so 
the OM-1 would fit comfortably in your hands? 



The Olympus OM-1 was not an 
instant camera. It took 5 years for 
Maitani > the eeie t >r ated 01 y 1 1 v p u s 
designer, to create the world's first 
compact 35mm SLR. 

And you can see why. 

Studying the si?e and shape of 
hands is just a sample of the total 
redesign effort that resulted in the 
G : M 1. And the results speak for 
themselves. 

l he OM-1 is a third smaller and 
tighter than its bulky predecessors 

Yet the viewfinder is digger and 
brighter, in fact, all the controls are 
$ pac i o us and i n to 1 1 iger i tty pi aced . 




>* 







Yet compact as it is. the OM-1 is 
still one rugged can iera. 

After the brutal life-t yeie lests w* 
put ft through at the factory, going to 
the top of Mt Everest and being 
mounted on the hulls of ships was 
child's play for the OM I 

And the OM 1 is part nf (he OM 
system, You can add lenses, winder 
m otor d r i ve ove r 300 co m portents . 

The OM-1. No other man could - 
have designed it. 

And no other company could 
have made it. 

For more Information write 
Olympus, Woodbury, N Y. 11797 



OLYMPUS OM-1 



aii 





"Most cassettes 
are afraid of me!’ 

-Stevie Wonder- 



A Jot of rosette makers have proba- 
bly considered asking Stevie's opinion 
about their performance. But he J s such 
a perfectionist, they may have been 
scared off. 

Not TDK. TDK SA's Super Avilyn 
magnetic particle revolutionized high 
bias cassette music. No rock is loo hot 
to ban dll’. ClaKsicaF music keepH all of 
its dynamic range, |azz sizzles without 
a hiss. There's headroom for all the 
challenge and drama of music. 

For Stevie. '11"$ a little music machine 
that delivers the best sound, for its 
size, I've ever heard ' 1 There's good 
reason. Us 250 components are 
checked thousands of times; 1,11? 
checkpoints lor the shtdf alone. And 
5A is guaranteed a lifetime,* Enou 
lo please any perfectionist. 

1 In Ihr unhU'hy wnMlWiapy TQIt(a;»ttr(V|y Fails 
lo periormdue lo adt'iecl In materials or ivorkman- 
ship simply fdorn it lo your lew at dealer ch to T UK 
tor a free replacement 

c 1fl60 iTQlt tlrCIftpftllS CfKfp . Gjrdrn Cily. IV V 11SIH3 




DRIVING THE VOLKSWAGEN JETT A 

(Cbn-.r.Tvad from pi rtfs 60 } 

is no diesel option available. 

Like the engine and gearbox, the 
rest of the Jetta is 100-percent Rab- 
bit. There is nothing new lurking 
anywhere. Obviously, VW hasn't 
gone out of its way to offer anything 
unique in this car— nothing beyond 
what is already available in the Rab- 
bit, This is a pity, because such a 
good-looking, and expensive, little 
sedan deserved at least a major revi- 
sion in the interior. 

While the interior can't be faulted 
in principle, it certainly does leave 
room for improvement in its execu- 
tion. One glaring example is the imi- 
tation wood applique on the dash. It 
doesn't seem to complement the 
cl assy- looking exterior. And the con- 
trast is even more noticeable with 
the silver- metallic paint job. The ex- 
terior simply promises more than 
the interior can deliver. 

In all fairness — and questions of 
taste aside — the whole package, 
both inside and out, is well put to- 
gether. It's evident that quality con- 
trol is still a high priority at VW, 
Anri that feeling of tight, solid con- 
struction becomes more apparent 
with each passing mile. There are no 
mysterious squeaks or rattles, no 
wires drooping from under the dash 
and no overspray drips on painted 
surfaces. We wish the same could be 
said of many domestic cars we've 
seen recently. 

Since its introduction, the Rabbit 
has been hailed as a masterpiece of 
efficient packaging and styling. It’s 
an enduring design th at won't begin 
to look dated for a long time, as be- 
llts the natural successor of the Bee- 
tle, which hung on for decades. Then 
why did VW fool around with such a 
successful design by sticking a boot 
on it? The answer has to with diver- 
sification and image. 

Volkswagen, and several other car 
companies, have perceived that a 




JettH's trunk Is huge (22.3 cu. ft.), ft can car- 
ry a whole fomlly'a luggage very easily. 



certain segment of the car-buying 
public simply doesn't like the hatch- 
back or fastbaek look. 

The other question of image is 
more subtle. Image has more to do 
with perceived., rather than real val- 
ue. Park a Rabbit and a Jetta side by 
side and the point becomes clear. 
The Rabbit says utility, function 
and economy. The Jetta, on the oth- 
er hand, evokes a more refined — 
even elegant — image. In the long 
run, this perceived image of class 
translates into money. The carmak- 
er can charge more for the class ior- 
looking car and feel confident that a 
potential buyer won't flinch at the 
price, simply because the car is per- 
ceived to be a better value. 

The price of the four-door Jetta 
with automatic transmission is — 
don't flinch — $8245. The four-dour, 
five-speed is $7870, The bargain 
basement two-door with five-speed 
is $7650, and with automatic tranny 
it's $8025, If you want the four-door 
with only three options — aireondi- 
tkming, sunroof and alloy wheels— 
it will cost $9280, For comparison, a 
loaded four-cylinder Citation is just 
a shade over $8090, and is rated at 
the same 8 1 mpg as the Jetta with 
automatic. 

In light of other cars that offer the 
same durability and reliable service 
as the Jetta— most notably the Jap- 
anese products — one wonders why 
VW economy is so expensive. W 
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Racy vartion ot thv Jatta (there's a no-frllls "stripper 1 ' model, too) features blae.K*d-oul 
window molding, urethane fender flares, and a fully Integrated fr&nl spoiler. 




Portable 
generator 
puts power 
where it's 
needed 




Plug It In and generator is ready to supply 
emergency backup power to your home, 



T he latest emergency power back- 
up system from Kohler makes* it 
easier than ever to supply electrici- 
ty where and when it’s needed dur- 
ing brownout or blackout* Because 
the unit is portable, it can be hauled 
along: to provide power at your sum- 
mer home, too. The kit includes a 
connection bos that mounts on an 
exterior wall, and a transfer switch 
that is installed next to the house 
service -entrance panel in the build- 
ing bcinp protected. Installation (by 
an electrician) takes about three 
hours. 

Kohler Co. of Kohler. Wis, 53044 t 
offers* two heavy-duty models: One 
is rated 3500 watts. 42 amps., and 
the other 5000 wsitts, 42 amps. Both 
have 120/240 voltage capability* The 
kits are priced at $1282 and $1552 re- 
spectively, both with electric stfirt 
and battery charger. They're avail- 
able through home centers and 
yard-equipment dealers. — HAV. 




Power 1$ transferred from bouse entrance 
panel to generator via a **fety interlock 
transfer switch located In a separate b-o * . 




WHICH 1HS FOAM 

EAT CREASE. 




see the dif- 
ference with STP 
Foaming Engine 
Degreasert Its all 

foam, no film for- 
mula eats through 
grease and grime. 
Safely cleans right 
down to engine sur- 
faces Stays where 
it's sprayed. Powers 
into grease, grime 
and dirt. Lifts tnem 
up Even loosens grit 

Just spray 

it on. see its grime- 
penetrating formul.i 
market your engine 



with cleaning 
power see it ding as 
it cleans: it wont run 
off like kerosene- 
based cleaners. 

Then hose 

It off. And take a 
look at clean, Right 
down to the surface. 
Engine looks great. 
Easier to work on 
you can see exactly 
what you're doing. 
And there's no oily 
film to attract more 
grime, stp Foaming 
Engine Degreaser All 
foam, no film, try it. 



ALLFOAM. NOFILM. 

c 1980 stp corporation, 1400 w Commercial , Ft Lauoeroale, Ra 53310 
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Marlboro Red or longhorn Hill's 
you i<d a lot to like. 



17mg ,i iari , 1.1 mgoicoiine 
av, par cigarette. FTC Report Dbg /9 









SECOND 
BREAK; 
SOPiUM 
flX V LATt 
FOR V E L LOW 
ST A FI BURST 



APEX: 1000 FT. 



TM'RD 0 H-F- A ik 
CUPfTR OXI Df 
PLUS DHLURACTf ' 
I Ofl BLUi 
S I AkRUHST 



FIRST HREAK 
BARIUM 
CHLORATE 
FOR GPEEM 
STftflBURST 
DETONATES 
AT 3/4 TOTAL 
HEIGHT 



M lustration ihowi a 
typical aarlkl dlap-lay 
shall of lour color 
partitions (^breaks'’) » 
Primary tul« SimullB* 
neouily lights off 1h* 
lifting charge and first 
tt f four lime fuss* to 
slsrt firing t«qu*nc*. 
Two bursts occur before 
(light apex, two efter. 



final 9 h I; ak 
SULFUR H.OM6 
FOP: WHITE 
FLASH UN PHOTO!. 
lOUD REPORT 



PH I MAH v 
FUSE: CAN 
□ E IGNITED 
MANUALLY OH 
ELCCr H 1 C ALLY 



The best fireworks are stilt made by artists, not 
machines, and the rockets’ red glare still reflects a 
hand-measured pinch of tradition. 



by Roy Bongartz Jr. 



SECOND 

BREAK 



E very summer in the comic- world, Last year, for the first time, 
opera city of Monte Carlo t an American firm Won it, 
some of the world’s most tremen- The new champion is the New 
done aerial fireworks go on p or.., York Py rot ethnical Products Co. 
off, ICs a different show every four of Bel I port, N.Y. The head of this 
nights. Plain and fancy folk from family firm, which gained a fancy 
many countries crowd the terraces medal and $5000 in prise money in 
outside the famous Casino to watch Monaco, is a cheerful, 75-year-old 
this annual International Fire- Heliport native named Felix GruccL 
works Competition, which aLlracts His company, consisting mainly of 
fireworks makers from all over the his . wife, two sons, daughter andi 



THIRD 

BREAK 



FOURTH 

BREAK 



LIFTING 

CHARGE 



LAUNCHING 

Tune 
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Hand operations Mke iuse 
cutting (far left} and 
sectioning of color “star” 
malerial into cubes are 
slow and tedious, but the 
Grucci? feel (hpt both 
safely and Overall quality 
could be compromised by 
the use of machinery in 
these steps Worker* 
cannot wear synthetic 
fabrics that might build 
up sialic electricity, 







bits of coke (ace photo on page 6&), 
and have their own alow-burning 
fuse to set them off just as the mis- 
sile nears the apex of its flight. 
These lumps contain carefully mea- 
sured combinations of black powder 
and various chemicals that give dif- 
ferent colors to the fiery sparks they 
make. Red. for example, is produced 
by sulfate of strontiu m. 

Everywhere in fireworks manu- 
facture and firing, timing is crucial, 
Grucca showed me how a length of 
plain black- powder fuse— a cloth 
sleeve filled with powder — will burn 
at a modest rate, about the speed of 
a man walking. Yet when he encases 
this fuse in a paper tube — in some of 
his rockets he uses paper penny and 
dime rolls, made to hold 50 coins 
each, that are just the right diame- 
ter and length— the fuse burns with 
an instantaneous whoosh. The idea 
is to keep the display bursts from go- 
ing off until they're well up into the 
air — then y ou want them all to go off 
at once. 

Individual fiery bursts of stars* 
show-era* or sparks are combined in 
single shells with a varying number 
of stages, or "breaka," as they are 
called in the trade- Each break is 
made Individually by hand by the 
Gruceis and their employees in a 
room the size of a two-car garage. 

Theoretically a shell can have as 
many breaks as cart be made to burn 
while the missile remain? in the air. 
Most Grueci shells have three, four 
or five breaks* but the firm has put 
up special "bombs" with up to 10 
spectacular blasts of colored lights 
going off in sequence— half of them 
while the shell is on the way up. the 
other half on the way down. 

The way this is done can be seen in 
a cutaway diagram of a four-break 
shell (page 63). The chemical con- 
tents of each break vary according 
to the kind of ftrebursta it produces, 
but each break is alike in having an 
inner core of black powder with time 
fuses poking into it from top and bot- 
tom. 

Simple and beautiful 

The sequence of firing in such a 
shell is beautiful in ita simplicity. 
The only point that Isn’t simple is 
that the burning time of each fuse 
must be exactly right in order to 
make that sequence work out; this is 
dlone by using great care in putting 
together the fuses and cutting their 
lengths, 

A cylinder of four breaks, each 
break 3 inches high, is a foot long; 
the components are wrapped in an 
outer sheath of brown paper stiff- 
ened by a hand-rubbed impregna- 
tion of flour paste. From the top pro- 
trudes a long fuse which* once the 
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shell has been inserted in its launch- 
ing mortar (a plain steel tube about 
twice as long as the shell it's meant 
to send up), will reach out of the mor- 
tar's mouth to accept a match or an 
electrically fired ignition charge. 

The fuse lighted, two things occur 
at the same time. First, a fast-acting 
side fuse, moving its flame in a split- 
second flash, ignites a lifting charge 
of black gunpowder held at the bot- 
tom of the cylinder in a papercasing, 
which sends the shell as high as 1 000 
feet. Simultaneously, the original 
spark has ignited a time fuse in the 
top (first) break. This will set off a 
bursting charge that does three jobs 
in a aplit-secundi it lights the color 
cubes packed around it, disperses 
them in a great globular pattern and 
ignites the time fuse inserted into 
the break just below it. 

These color cubes are made of a 
powdered chlorate combined with 
one of a dozen chemicals producing 



various colors. This ''star dust T ' is 
wetted down with a binding agent 
and stirred together to make a 
doughy substance to which a care- 
fully measured amount of black 
powder is added- The resulting 
dough is molded into a 30-pound 
cube about 2 feet across and sliced 
into half-inch squares. Then, like 
trays of tiny brownies* the big 
squares are cut into half-inch cubes 
called "color stars" because when 
lighted they make all the colors of 
our fireworks. 

The color stars can be dangerous if 
not handled and stored with care. A 
sharp blow can detonate one, while a 
*pnrk can cause one to flare* In a 
four-break sheik each section 
carries about a pound, or around 
900, of these color cubes— they are 
placed in each cylinder by the hand- 
ful to fill out all the space around the 
fuse core. As noted, each bursting 
charge sets off the time fuse of the 
break below, so that the four 
charges go off in a neat order. The 
secret of this amazingly exact tim- 
ing lies in making sure the fuses are 
cut exactly to the necessary 
lengths* 

Fireworks makers have special 
chemicals they combine to make 
their magic fiery colors. Barium 
chlorate goes into green, paris green 
or black copper oxide into b!ue,cryo- 
late or sodium oxylate into yellow 
and aluminum powder into white — 
passed through various meshed 
screens for different degrees of bril- 



liance. The eye-catching "flitter 11 is 
m ade of aluminum, anemone and ni- 
trates, while plain old sulfur is add- 
ed to a cylinder of black powder to 
make the resounding boom and sin- 
gle bright flash that often makes an 
exclamation point at the last break 
of a shell. 

Jim Grucct points out that an 
exactness in the amount of powder 
in the time fuse is as important as its 
length, because the temperature of 
the ignition charge can affect the 
quality of the color. He has deter- 
mined, for example* that a heat of 
23G0“F„ is ideal for producing the 
deepest blue fires. More heat than 
that tends to burn the color out of 
the chemicals, and a cooler fire fails 
to burn It completely. The chlorate 
that goes with all these color-pro- 
ducing elements forms a chlorine 
gas that has the effect of intensify- 
ing the color. 

The Gruccia keep their use of ma- 



chinery to an absolute minimum for 
safety and better quality. Jim Gruc- 
ci notes some makers use a starmak- 
ing machine that eliminates all 
handwork of slicing those cubes of 
black "star” dough, He wont use 
one because he knows it might blow- 
up some day; not only is there dan- 
ger of a spark from metal clashing 
upon metal, but oil in a machine can 
combine with chlorates to form an 
explosive gas. 

The possible permutations of col- 
or, shape, size and sequence of these 
fiery displays is limited only by the 
imagination and patience of their 
designers and makers. It is obvious 
what danger there might be in hav- 
ing part of one go off late, after it 
had fallen to the ground or onto a 
roof Grucci figure? 14 percent of the 
gross cost of any of his fireworks 
shows goes for i ns ura nee agai n st 
damage claims by the public, but he 
says he never has any trouble. 

One reason for his good safety 
record may be his development of 
the stringless shell. Conventional 
aerial shells needed the extra 
strength of twine wrapped around 
outside in order to contain the 
weight of the powder inside. Howev- 
er, when they exploded, the string 
sometimes caught fire, taking pieces 
of the burning shell down with it and 
constituting a fire hazard. Grucci 
uses cylinders of a heavier paper 
that hold up without the string. On 
explosion, however, they burst into 
fflteajw.' -iuvft to p&QB 124 } 



* I love to see six months’ work 
go up in smoke.’ 




Flying truck 




Ernie Hauk needed something faster than 
a truck and cheaper than a freighter plane 
to ship his products. So he designed his 
own STQL H f tying truck,” the GafHawk 
125. A boxy fuselage and undertail ac- 
cess make loading efficient; a single en- 
gine reduces costs. A 54-parcent-scale 
wing, tail and Sanding gear are being 
flight-tested on a rebuilt Piper Tri Pacer 
(Jett). The wing incorporates so-called 
Po Herons, a combination of spoilers and 
ailerons, which operate on the upper wing 
surface between wing and flaps. They're 
said to aid cruise performance and STQL 
ability. GafHawk will cost £550,000, about 
SI million below its nearest competition. 



Space camera 



Without a scratch 



Space-shuttle astronauts will be using a slightly modified Nikon 
F3 to take pictures up there. Nikon claims a standard F3 body 
passed most of NASA's reliability tesls, but that a special lubri- 
cant was needed to combat lube migration in zero-gravity. A 
bulk-film back and a heavy-duty motor drive attach to the body, 
and some controls are oversize for gloved hands. The whole 
package is coated with paint thai will not outgas in space- 





r's not unusual for transit buses to be washed, but the wind- 
shield on this bus makes an automatic balh possible.. Unlike 
most plastic windshields, it is almost as resistant to scratching 
and abrasion as glass; so rough brushes can be used. Made of 
General Electric's Margard — basically Lexan polycarbonate 
with a special silicone-based coaling — it can be washed; with 
relative impunity. Margard Is said to be unbreakable and to 
weigh haif as much as glass. Used mostly on trains, buses and 
construction equipment, it may soon find its way onto cars, 
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Driving the Rower 3500 



FIRSTHAND REPORT 

by Michael Lamm 



WEST COAST EDITOR 




T ome, the Rover 3500 sedan looks 
the way GM r a X-cars ought to. 
And it's true that designers of the 
Citation and Phoenix five, doors 
studied the Rover several years 

BL Ltd, introduced the contempo- 
rary Rover 3600 in England in 1SJ7B. 
In its British form, the 3500 looks 
even sleeker and more sophisticated 
than the U.S, version. For example, 
the domestic model has rectangular 
headlamps behind glass lenses and 
the steering wheel is of a more fu- 
turistic design — much more in keep- 
ing with the “podular” instrument 
cluster used in both tLS, and domes- 
tic versions. 



In England you also get a choice of 
three engines: two versions of an 
ohc in-line Six (2300 and 2600 cc) plus 
the 3. 5- liter aluminum V&. The car, 
though, was designed for the VfiL 

Over here, Jaguar Rover Triumph 
(J RT), the U.S. arm of BL Ltd,, 
hopes to sell the Rover 3500 as a 
“specialty car" (their term)- — an au- 
tomobile combining styling, perfor- 
mance, handling, luxury, roominess 
and comfort in one notable package. 

Long on standard extras 

f think the Rover fills that bill ad- 
mirably, There's a standard-equip- 
ment list as long as your arm. Not 
since the 2B0-ZX have 1 been so i ra- 



the TR0 and Rover share the same 16- 
lifer V9 {right), but the TRB version use* 
twin carburetors. Instead of Lucas- Roach 
fuel Infection. The TH7 Interior, one Of 
the nicest in any two-seater, remains un- 
changed In the TR6 version (below). It's 
roomy, comfortable- and well-appointed, 
Although the V0 engine adds 100 pounds 
to the nose, compared to ihs TR7. the 
handling hasn't suffered a bit It still cor- 
ner * flat and respond* quickly. 






The Rover interior (right) Uvea up 
price tag: It's roomy, and high-quality 
terlale era used throughout. Every gauge 
In the daah has a backup warning llgfi* 
should the gauge malfunction. Sloped 
nose and wedge-shaped turn signals re- 
mind us of ihe Ferrari Daytona. Four-door 
layout makes H assy tor rear passengers 
and handy Tor unloading cargo when the 
rear seats are folded down. Rear shocks 
aulometlcelly adjust fide height. 




and triumph TR6 



pressed by the staggering assort- 
ment of standard extras. 

The 215-cu.-in., fuel -injected, alu- 
minum VS runs Very smoothly and 
in extreme silence except for the fan. 
Why BL engineers let .such a noisy 
viscous -drive fan get past them I 
can't imagine. 

The ear performs well, too, with 
willing acceleration and generally 
good passing reserve, fd estimate 
the Rover's OtofiO-mph time at right 
around 10 seconds, which beats most 
five- passenger sedans of the past 
five years. 

1 found the manual-transmission 
Rover noticeably quicker than its 
automatic cousin, The Borg- Warner 



three- speed automatic is one of the 
Rover's few optional extras, and 
frankly, I can't recommend it. It's 
sluggish and rough-shifting when 
you compare it with the five-speed 
transmission. 

The manual gearbox shifts 
smoothly and well, uses tapered 
roller be a rings and has its own built- 
in oil pump. The only fault I could 
find with it was the spacing between 
second and third. It's too big a gap. 
and lies in a critical speed range at 
around 40 to 50 mph. Other than 
that, though, I can't fault it, and top 
gear — an 0.83: ] overdrive ratio— 
makes high-speed cruising quiet 
and economical. 



The aluminum V8 used in the 
Rover is the same unit that was 
manufactured for the 1981-83 Buick 
Special and Olds F-85 by Doehler- 
Jarvis of Toledo t an independent 
supplier to GM arid other carmak- 
ers. In the Doehler-Jarvis casting 
method, steel cylinder liners were 
held in place and the aluminum 
poured around them. 

Today, Rohr Aluminum in En- 
gland casts this engine in a slightly 
different way. The block is poured 
minus liners; the steel sleeves are 
pressed in later. The heads are alu- 
minum, too, as they were when 
Doehler-Jarvis made this engine, 

(Pie& se Jum to page J_4iJ 
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Stability find Sow udoi of IfiJIritriblaii, like 
thin Sotton Whaler, mekedivSrg much aneier 



Much more Jhnn rubber CLrighiet end 
Hleraltt, I tic new mile table*, Ilk* 

Hike Zodiac, cen ho rid I# big motor* , low 
water fkigri, perform Like runibdull, 



With art Elko 7.5 me tor aelern end an electric 






forward, Sevylcr 1 * XK33D i* e bets boat. 




Seeching i* eatietl with new, lighter, ebratlon-feeietBrit iniuubl#*, OvaUeheped 
Sevylor Caravelle add* bracket lor 2-hp outboard and also haa an opltonel tailing kit. 



P uff-iip boats have been around 
a long time, but recently 
many small-craft buyers have 
been taking a second look. 

What they’ve found are second - 
generation craft that have jumped 
ahead in performance, durability 
and cost. One look at the? 1 000-up 
price lags will convince any shop- 
per that these are no longer rub- 
ber and plastic toys to play with 
in a pool. Some of today's models 
use light, space-age materials to 
make them more rugged and 
portable, V -hot tom designs for 
a more comfortable ride, and con- 
struction that can handle bigger 
outboards than ever before. A new 
Inflatable Boat Assn, now lists 18 
companies that make or import 
them. 

L i ke l he E u ro pe a n a ppr eolation 
for small tars, the inflatable fad 
is also moving westward across 
the Atlantic, On the Continent, 
blow-up boats used to be called 
"Zodiacs,” after that popular 
brand, no matter who made them. 

1 1 ere r the y we re of t e n ca lied ] i fr- 
rafts, as a result of thousands of 
war-surplus models that were 
dumped on the market. Choices 
now, however, include imports 
and excellent American -made 
boats that range from single- 
seaters up to big river-running 
rafts that can carry a crowd. 
Tough fabrics that can resist 
scraping against barnacles and 
rocks helped popularize the craft 
as shore-patrol and surf-rescue 
boats, and as dinghies that could 
bang up alongside a yacht without 
scarring the topside. Newest 
models may incorporate graphite 
fibers or DuPont’s Kevlar aram id 
(similar to those used in bullet- 
proof vests) to add great strength 
while sometimes decreasing 
weight, Neoprene, Hypalon or 
PVC coatings over nylon fabric 
are also popular to provide punc- 
ture and abrasion resistance. 
Electronic seam sealing and new 
adhesives have also made it pos- 
sible to seal in transoms that can 
mount outboards up to 120 hp, 
The well-made inflatable is 
almost impossible to sink, which 
is why it makes such a good life- 
raft. However, it can be capsized 
—although the latest survival 
rafts have been redesigned and 
provided with underwater ballast 
to maintain upright flotation in 

htfn Jo paps T-tfiJ 






Those automatic cameras 




Combined with the new auto flashes, 
they eliminate most of the work 
of taking good pictures. 



by Ivan Berger 

C ameras aren't yet so automated 
that they tell your subject 
,l Say cheese!'’ But the day when 
that will happen draws closer all the 
time. The newest cameras can not 
only control daylight and available* 
light exposure for you, but can let 
you choose how they'll control it. 
Not only that, various new models 
can: 

■ Focus themselves. 

■ Beep when batteries are low. 

9 Beep when film is running out, 
m Wind themselves, 

■ Print time and date on the film, 
■ Control flash exposure by keep- 
ing up a running dialogue between 
the camera and flash gun. 

If that sounds like a computer at 
work, you're right. The new auto- 
matics have built-in microcomput- 
ers that are more powerful than ear- 
lier control systems. 

The computers are helping to keep 
camera prices down while increas- 
ing reliability. Complex electronics, 
unlike complex mechanical control 
systems, are cheap to manufacture 
and assemble, which helps hold the 
line on inflation. (Other techniques, 
including the use of high-impact 
plastics, also help.) 

Since solid-state electronics don't 
wear out the way mechanisms must, 
there’s greater long-term reliabili- 
ty, too. But along with that come 
two short-term catches: Electronic 
components sometimes fail shortly 
after purchase (covered by warran- 
ty, hut still a nuisance). And battery 
failure can put a whole camera — not 
just its metering system— out of 
commission, or at best, leave it limp- 
ing along on only one or two shutter 
speeds. {Moral: Always check bat- 
teries before shooting and carry 
spares on trips,) But the most ohvj- 
oua benefit of computerised cam- 
eras is increased control -system 
versatility. Take flash automation, 
for example. 

A lot can go wrong with flash, If 
the camera’s shutter speed is too 
fast, part of the film won't be ex- 
posed while the flash is on. If you 
shoot before the flash has recycled, 
the flash will be weak or not go off at 
all. If flash output,, subject distance 



Cutaway of Nikon F3 (lop) ShOwA complexity Of modem Automatic SLHs. Flexible printed 
Circuit from Con lax 139 (above) typifies quaru^oscllkitor-controlled microcomputers. 



and lens f-stop don’t match, the pic- 
ture will be too light or too dark. 

Auto-flash guns, which measured 
the light bouncing back from the 
subject in order to know when to 
shut themselves off, were a partial 
solution to the last problem. But 
that at ill left room for error if you 
forgot to set the f-step right— not to 
mention all the other problems, But 
new cameras— and “dedicated" 
flash units (designed to interact 
with specific camera models) — are 
taking care of all that. 

Sophisticated (lash controls 

On the Olympus OM-2 and OM-2n, 
the Contax 13£t and 137 MD and the 
Nikon F3, the signal to shut off the 
flash comes from a light sensor in 
the camera read ing the light bounc- 
ing off the film. That means there 
are automatic corrections for f-stop 
settings, filters, close-up extension 



tubes or bellows and any other fac- 
tors affecting the light reaching the 
film. 

What happens if the flash can't de- 
liver enough light (if the distance is 
too far 1 or the f-stop too small, for 
instance)? Some of the new automat- 
ics will j ust keep their shutters open 
long enough to complete the expo- 
sure from the available light; others 
will blink indicator lights in their 
viewfinders to warn you something 
is wrong. The same lights double as 
“ready” lights to tell you when the 
flash has recycled. If you try to 
shoot before the flash is ready, most 
auto cameras will simply shoot an 
auto exposure as if the flash weren't 
there. 

Too fast a shutter speed? No prob- 
lem. On moat new automatics the 
unit will automatically set the cam- 
era's shutter to proper flash sync 
speed when it's ready to shoot— but 
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more versatile than ever 



will relinquish control to the camera 
while recycling. 

Just shout every major camera 
manufacturer makes such dedicated 
flush systems for at least some of 
their models. You'll find units for 
Canon, Chin on, Con tax, Fujicw., Kon- 
ica, Mamiya, Minolta, Nikon, Olym- 
pus, Fen lux and Ricoh models. 
Those flash guns can’t usually be 
used on cameras designed for other 
dedicated-flash cameras, though 
they can he used as ordinary auto- 
flash on other cameras. 

If you have several cameras de- 
signed for different auto-flash sys- 
tems, take heart: the Sunpak Auto 
522, Auto 422D and Auto 222D and 
the new Mecablitz 60CT2 flash units 
have adapters available for dedicat- 
ed use with most of the cameras 
listed above. Other multicamera 
models are on the way from Braun 
and N is sin. 

The Sunpak 522 and Meeablitz 
units both offer options that the 
camera makers don't match: a vars- 




Oiympus nngiight (above) gives even light lor close-ups, is controlled by sensor in cam- 
era. Cross section of Nikon F3 (bottom right) shows light path to Internal flash sensor. 
Suo-pak module (top right} adapts the same flash to different cameras. 




Change shutter speed manually on Pentax wind. Fujica AX-5 (lower left) features dual- 
ME Super (top left) with two pushbuttons^ mode automation, two-head flash option, 
no Oral needed. Canon. AF35M (top right) Mamiya ZE (lower right) couples lens to 
has autofocus, auto film advance and re- auto system electrically. 



ety of power sou roes ( Meeablitz even 
has- a charger for use in the car) and 
telephoto range extenders (plus a 
small, umbrella- typo reflector at- 
tachment for the Mccahhtz). 

Olympus’s latest flash system is 
versatile, though. There are now 
three flashes in the system: the 
small T20; the larger, new T32, with 
built-in bounce; and a ringlight that 
fits around the lens for ahadowless, 
close-up shooting. 

But. what of all those other autoca- 
mera wonders? They're here in 
force. Take auto-focus, For example. 
When PM covered it in May ’7fl, the 
first commercial autofocus cameras 
were still on the drawing boards. To- 
day, Canon, Chinon, Fuji, Konica, 
Minolta and Yashica have 35-mm 
compact cameras with autofocus, 
Polaroid has its tw T o Sonar models, 
and autofocus movie cameras arc 
available from Bell & HowellM&m- 
iya, Elmo and Sankyo, among oth- 
ers. 

Polaroid’s SX 70 and Pronto cam- 
eras were also among the first to 
have built-in motors to wind the film 
and, in the KX-70, to operate the re- 
flex mirror. Now there are two 35- 
mm reflex cameras, the Konica FR-I 
and tht> new Contax |37 MD, with 
built-in auto-winders, and today 
add-on auto-winders are available 
as accessories for most 35-mm re- 
flexes. 

Motorization makes remote con- 
■Please rum to page ite) 
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<f ■ decided on the Caprice for two main 
1 reasons," jotted a California farm- 
er. "First because of its good looks, and 
second because t could get ihe car wilh a 
V6 engine/' 

This V6, new for the 1900 full-sijied 1 
Chevrolet* gave the farmer 20 mpg ip 
town a nd 24 on the hig hway . " Where else 
am t going to find a big car with that kind of 
mileage?" he mused, 

Perhaps he should consul! wilh a New 
York physician, owner of a Caprice four- 
door wagon. The doctor told us, ’1 think 
that if a big family needs a station wagon 
with good cargo space, the only solution 




Caprice hood slopes more lor '30, This* 
plus other modifications, adds 3 mpg. 



to the fuel problem Is a diesel engine." He 
reported getting 1 0 mpg in town and up to 

29 mpg on long trips. “Although I haven't 
achieved the EPA averages of 2 1 city and 

30 mpg highway/' he said, "I'm satisfied 
with the mileage I do get/" 




CHEVROLET 




These two engines — the V6 and the 
Olds-supplied 350 diesel’ V8— put Chev- 
rolet's big cars in a different tight. Accord- 
ing to PM’s survey of 1000 Caprice own- 
ers, Ihe V6 averages 17.1/22.0 mpg— 
which is nol quile what the farmer got, but 
very praiseworthy nonetheless. 

Unfortunately, our diesel sampling 
wasn't large enough to tabulate, bul Ihe 
lew diesel owners who responded sound- 
ed mighty happy with their mileage, 

Are there any disadvantages to these 
two engines? A Caiilornia school admin- 
strator answers; "The only inconvenience 
with the V6 is that you have to downshift 
on long highway grades, but I expected 
this when I bought the car/' 

"The diesel is a little noisy at idle 
speeds, but once you're under way the 



car is very quiet/ said a North Carolina 
engineer And an Illinois farmer brought 
up the point that Chevrolet should make 
the diesel VB available in all body styles, 
not just the wagon. 

Owners of Caprices with the 4.4- and 
5.0-liter V0s were also generally satisfied 
with their engines' performance and 
economy. A minority— 8,5 percent — 
wished they'd get better gas mileage, and 
a lew complained of engine roughness. A 
Tennessee attorney mentioned, "The 
4, 4- 1 iter motor has been a little rough at 
times, due to pollution equipment. I am 
told this wifi correct itself with additional 
mileage, and it is belter now than when I 
first got the car." 

The Caprice's comfort, ride and han- 
dling got a lot of applause. A New Hamp- 
shire salesman, for example, com- 
mented. "I believe this is a belter- riding 




Owners prjMs-t? seating comfort, but would 
prefer handier power-window lift switches, 



BY MICHAEL LAMM west coast editor 



They love the looks! room 
and mileage. However, the 
automatic transmission 
could be better 



Improved design reduces 
wind noise around windows. 



» hood gives 
aw, ini prove a 
Ihe aerodynamics 



\ 





Quad halogen 

lamps deliver — 

7M.OOO candlepower. 



Moil boyars opted for 
£$4-cu.4n. V8 engine. 
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car than the Buick Glectra or ever* the 
Cadillac d& Vi lie It's less bulky and han- 
dles magnificently around corners." 

"Roomy," opined a California accoun- 
tant, and a Minnesota Eruck driver noted, 
"Luxurious interior. " And an Ohio sates 
assistant: "Ridas beautifully, is veryquiet 
I'm very happy with my car." 

On the few occasions when owners did 
voice complaints, they tended lo be minor 
and fairly isolated. For example. 62.3 per- 
cent of our respondents had experienced 
no mechanical troubles. Nearly 80 per- 
cent ranked workmanship good to excel- 
lent — a rate of satisfaction higher than 
was expressed by 1980 Seville owners! 
And roominess front and rear also scored 
quite high— 96.0 and 92.3 percent good 
to excellent respectively. 

One persistent gripe, 'though, centered 
on the torque-converter lockup in the au- 




Drivers gel 17 to 22 mpg for V6, but wish 
diesel V8s weren't for wagons only. 



tomatic transmission. Around 35 mph in 
town, the lockup cuts in and oul inces- 
santly— a quirk that annoyed a vocal mi- 
nority. 

Another annoyance centered on the 
driver's power-window switches, They 
stand low on the door, out of sight and 
hard lo reach. A Texas salesman 
summed it up for many when he rasped. 
"The electnc-window controls could be 
put in a more convenient place. And al- 
most anywhere else would be more con- 
venient,” 

Chevrolet's sales staff received a high- 
er rating in our survey than its service 
people. Some 64 percent of our owners 
rated their dealers" sales personnel good 
to excellent, while dealer service came in 
at 73.9 percent (good to excellent). Here 
are representative comments. 

"The salesman was very courteous.” 
wrote a North Carolina trucker, "and gave 
us a good trade-in allowance. But ihis 
dealership is understaffed in its service 
area, which means long waits tor warran- 
ty repairs." 

A self-employed Californian: "The 
salesman was efficient and honest in his 
dealings. There's trouble In the service 
department, but the problem is as much 
wilh Detroit as with the local dealer." 

A retired Michigan chemist: "This 
salesperson didn't seem to have much in- 
terest in whether I bough! (he car or not 
(Please turn lo p ane 14 G1 



Big Chevy Jess heavy 

Chevrolet down&zecl its big cars in 1977, 
shedding about 700 pounds and gaining some 
3 mpg. 

The Caprice and Impala still share bodies, 
and both pick up an additional 3 r n pq tor 1980 
by a combination ol reilnemenls. They include 
a more sloping hood, rounder body sides end 
deck lid. the paring of another 100 pounds, 
high-pressure radial Sires, plus a lockup torque 
converter in the automatic transmission. This 
lockup prevents slippage in high range above 
35 mph. 

The in-line Stove- Bolt Six bowed out after 
1979, ending its uninterrupted hall-eenlury 
run, In its place come iwo lighter, more com- 
pact V6s — a Chevy-built 229-lncher and (ho 
Quick 231 V6 for C aliform a only. Chevrolet a Iso 
otters the 267-cu,-in, (4.4-liler) Vfl as standard 
in wagons, or optional in coupes and se- 
dans. 

The optional 305 V8 {5.0-Mer) continues, 
and a 350 diesel VS (5.7-liter). supplied by 
Olds, may new be ordered in station wagons 
only. 

The Caprice comes fully equipped with auto- 
matic: transmission, power steering, power 
disc brakes, hidden wipers, day,' night mirror 
and bright moldings. The Caprice Classic adds 
special turn plus & dock, extra insulation and 
dual horns. And the Classic Landau coupe 
gets a vinyl roof and wire wheeicovets. 

Caprice prices begin in the neighborhood ol 
$7150 Lo. b. When fully optioned, the price can 
reach $10,000. Compared lo* some imports, 
this seemingly high price lag Is very competi- 
tive. 



A NATIONWIDE SURVEY BASED ON 551,374 OWNER-DRIVEN MILES 




Lockup torque converter needs 
Improvement, owner* say. 



High-pressure radial 
tires raff more freely. 



A 20.9-cu.-ft, trunk and 25-gallon lank 
make Caprice a natural for long-distance 
family or business travel. Styling is 
the car'* most powerful selling point, 
chose four-door models. 



Rounder body sides 
end deck lid also 
contribute to mllaege. 
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NOW: MINI TVs 
ARE ENTERTAINMENT 

CENTERS 



These tiny take-afongs offer more than TV on the 
beach. Some have AM/FM radios, cassette players, even shortwave 
receivers. And their picture quality is good! 




by Weil Shapiro 



ELECTRONICS EDITOR 





T elevision sets are s mailer, more port able and offer 
far more cxira features than ever before. I’hese 
little sets, whose picture tubes measure only rj inches 
or less diagonally, combine TVs with shortwave 
radios, cassette tape players, docks and AM/FM 
receivers. 

All the AM/FM tuner sections we heard sounded 




pond. Even if t here's not hmp on the to be, you can si ill 
enjoy these TVs! The short wave radios, however, were 
a different story. The built-in antennas are not suf- 
ficient for really good shortwave reception. 

Bright ness and clarity characterise i bese small sets, 



Bnttery-pew&i'Pd, liltlfl TV* will lake lo 
Uro beacli (Hi* summer, >o you e an gel a Urn 
without mating your fovorH* shows. Ogf 
lovely miss it welching a Unitorac model 
g&7 color set Wllh a budl-in mp 111 band 
radio and oo-top cassette recorder. 



M pholcrn Lvsk 





I wo enlertainmenE centers from Hitachi are lire color URZUU (lop) 
and the black and white W/24CHJ (bottom}. Both of them are baltory 
portables, and the 2400 also otters radio and cesselle. 





The cute- handful above 

la Panasonic's TRP- 
1000 TV with one-inch 
bfiw ijcreert and AM/ 
FM radio, At right 
(dock wise irum top} 
is JVC's CX500 color 
set With AM/FIW ancf 
cassette; JVC's liny 
P-10QAE with AM/FM 
and two-inch bAw 
screen; the Panasonic 
TRP-iOOO also 
■nd 

rnodgl 0704 with 
AM/FM radio and 
cas5Blte deck. 



Even the smallest pictures ss rt- viewable, and some are 
remarkable. 

An engineer would call this brightness an illusion. 
The picture lubes are really no better than the big 
ones, but the dots that make up the picture, being 
compressed onto a smaller screen, appear to make 
brighter images. 

Sunlight will wash out the screens, however, so 
take along a good beach umbrella. (Due to the 
bright sun we had tor our beach shots, we photo- 
graphed t he TV screens in a studio, and then stripped 
the pictures back into the sets.) flM 



Part of its “Toteable" aeries, Quasar's model XP145RJ (above) 
olferc an AM/FM radio. Below are Unisonic'a models 955 (top) 
and 927 (bollem). The 955 ia e battery-powered color ael, while 
the 927 is black and while, lealurlnga multiband radio and a built- 
in cassette deck. 
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PM designs your personal 
word processor 

WITH ft HOME COMPUTER, RND FOLLOWING 
OUR DESIGN INSTRUCTIONS j VOU CRN HftUE ft WORD PROCESSING 
SVSTEfl THE EOUFiL OF ft BIG CORPORATION'S — 

FOR ft RSLRT 1UELV SrIRLL COST. 

E*V NEIL SHAPIRO alectraucs editor 




I magine a super typewriter that 
corrects errors without any need 
for fluid or erasers. It instantly re- 
types a whole report to make room 
for a last-minute addition. If you 
want to find a certain word burled in 
the text, the typewriter itself points 
out what you're looking for. 

But it isn't magic; it’s a computer. 
It exists right now. Such a system, 
called a word processor, ties a com- 
puter together with a video display 
and a printer. 

For years, big businesses have 
used these processors to generate 
reports, form letters, mailing lists 
and all printed materials. But the 
cost has always been enormous — 
from $15,000 all the way Up to and 
beyond $50,000. 



Welcome to the computer revolu- 
tion. PM has assembled a word-pro- 
cessing setup that anyone can put 
together and use for under $3000. 

Our system can he used by church 
groups, bowling leagues, Mom and 
Pop businesses, schools, and even 
private individuals, because the cost 
is relatively low. 

The video blackboard 

Word processing replaces the 
typewriter and paper with an in- 
stantly correctable computer dis- 
play. As you type on the computer's 
keyboard, your test Is displayed on 
the screen of a television set or video 
monitor. 

If you make a mistake, there is no 
need to erase. Simply hit a few keys 



and the new words replace the old. 
There ore all sorts of other soft ware - 
dependent features we'll get to 
shortly. 

Just keep in mind that in word 
processing the printed version 
comes last — after you have com- 
pletely corrected everything on the 
video display to your own satisfac- 
tion. 

Our system is dependent on the 
popular Apple 11 computer with disc 
drive. We chose the Apple for two 
reasons. First, we like the word -pro- 
cessing programs we saw For the Ap- 
ple the best. It is these programs 
that turn the Apple into a word 
processor, Second, we were 
able to find an inexpensive 
way to get readable low- 



Putting together your own word-prooewlng 
qfitam it eety. Many computer flom stock 
*11 parts, ealtwere end herrfwjr* ycmii need. 
We show you how to pul them together. 



DISK II 
DISC DHIV6 



APPLE II 

PERSONAL COMPUTER 





Follow Fill’s word-processing recipe 



Installation of accessory parts in tine Apple IE 
computer should take you lust 15 minutes to 
complete. Everything just plugs in. 




Apple II (above, out of 
cabinet), accepts as 
plug-ins all olher 
hardware: (A) Disk II; 
(B) Dan Paymar lower- 
case adapter; (G) Cali- 
lornia Computer Sys- 
tem's printer Inter- 
face; (D) Mountain 
Hardware HOMplus 
(optional); fE) Disk II 
controller card. 



er-case (“small”) letters on the Ap- 
plets display. 

There are word -process sing pro- 
grams for other small computers, 
notably for the Radio Shack TRS-80, 
However, we decided not to confuse 
the issue and concentrate on the Ap- 
ple II. 

The software 

Computers don't know how to play 
Star Trek, balance your checkbook 
or process words until you feed them 
a program that tells them how to 
act. When you discuss what a com- 
puter does, you are really talking 
about the program or software. 

For the Apple II, we have found 
two fantastic word-processing pro- 
grams* The first is “Super Text 7 ' 
from Muse Tnc,, and the second is 
“Apple PIE. Version 2.0" from Pro- 
gramma International, They have 
these features in common: 

■ Lower case* With the use of the 
Dan Paym&r lower-case adapter 
(see manufactu r ers, p a ge 120), the 
computer will show text oh the video 
screen in upper and lower case. This, 
we fed, is a necessary feature for ev- 
eryone but the dyed-in-the-wool 
computer hobbyists, who are ac- 
customed to looking at only the 
capital letters, 

M Wraparound. What cuts down on a 
typist's word a- per- mi mute speed 
more than anything else? The need 
to hit a carriage return every time 
the end of a line is reached, These 
programs do away with carriage re- 
turns. 

The computer sees if the word you 
have typed will fit onto the dis- 
played line. If it will not, the w ord is 
automatically moved down to the 
beginning of the next line, 

■ In&erl/delele, If you've made a 
mistake and type “the" as "te, pt 
there is no more need for opaquing 
fluid. You can move back and insert 
the letter. 

The same principle can be used to 
insert words, sentences, even whole 
paragraphs, within a body of text. 
There's no more need to retype a 
page in order to add something. 

Deletions can be accomplished the 
same way. Again, whether letters or 
words, sentences or paragraphs, the 
text display is instantly adjusted to 
compensate for your corrections, 
The first time you insert or delete 
and watch the text move about, it 
will seem like magic, 
fl Replace and find. Suppose, for ex- 
ample, you have a 300-page report 
concerning a subsidiary company 
called XYZ Inc, If the name changes 
to ABC Unlimited, you no longer 
have to retype all 300 pages. The 
word processor will automatically 

{Ptvu’su r L,'ri7 tn page ISO) 



A word -processing system can help keep 
your business in (he black. Here <s a 
pari -by -pan summary cH what we recom- 
mend . Check pur lisi of manulaciurers (page 
l£0f to buy or write for information 
Apple II (Si 195 lo Si 495): This is one oi 
todays most popular microcomputers. Il is 
liie base for our entire system 
Disk II ($595) This is the matching disc 
drive lor the Apple II Et can store and retrieve 
dais quickly and reliably The software we 
recommend requires its use. 

Software: Super Text from Muse ($100!. 
and Apple PE Version 2.0 from Programma 
(£80) are Ib-e two best word -processing pro- 
grams we have seen 
Printer card (Si 25) Our syslem makes 
use of the Asynchronous Serial Interface 
card from California Computer Systems and 
Hobbywdrid Don't substitute other interlace 
cards unless you are absolutely certain ihpy 
witl work wilft your system. 

Prlnler ($595 in k.<i form) We used the 
Heatfikit M-14, a printer capable ol very high 
Speed when used with an interlace such as 
tea one above-?. In krt form, il la surprisingly 
cheap, and it's still relatively inexpensive 
when purchased already assembled Pnnt 
quality is good, but you may wish lo subsd- 
lute a belief (although much more expen- 



sive!- printer to gel typefaces like muse found 
m books. Make absolutely certain the printer 
functions wvtfi the rest of your system. 

Lower case ($50) We considered the 
ability lo put both uppe' and lower case (cap 
nal and ' small ) tellers on tee screen a must 
The Dan Paymar lower-case adapter plugs 
right into the Apple II in a matter gl minutes. 
Not only does il give? lower -case letters; ti 
adds other features to me Apple H mat will be 
handy if you do any programming 

Miscellaneous: An accessory not used in 
these word ‘processing programs bui which 
you should consider is Mountain Hardware s 
ROMplus card With it you wilt <«nd pulling 
labeled charts on the computer s screen is 
easier; you will a'so have multi colored-texl 
capabilities amf very advanced editing tea- 
tures during programming. 

One annoying Feature of (he Apple It is a 
reset key ibat, if accidentally pressed, inter- 
rupts your work. Softape makes a device to 
•'tern off" th-al resel key. 

The bottom fine 

For $267Q lo $2970 (depending on what Ap- 
ple 1 1 you buy), you will have a word-process- 
ing system compeiuive with much more ex- 
pensive ones. Computer technology is now 
within your business reach 
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hanks to new materials and construction techniques, 
plus new compact powerplants, building your 
own airplane has almost become an 
exercise in instant gratification. 

by Harvey Shamap 



U ltralight is the Loosely applied term 
for aviation's current rediscovery 
of itself. It may cover everything from 
Dracula's cape stretched over a strut, 
with a Mixmaster boost, to a tiny, but 
perfectly formed airship having three- 
axis control, landing gear and other 
amenities, plus a powerplant fully capa- 
ble of getting it off the ground and back 
on again. The same aura of excitement 
and adventure surrounds the field today 
as it did 70 years ago, when others were 
building similar airplanes with fabric- 
covered wings and wirebraced structures. 
Yet today we have far better materials: 
time-proven metals, cables and fasteners, 
as well as such developments as 
polyvinylchloride (PVC), urethane, 

S ty rofoa m-a n d - ft be rg I ass construct io n , 



FLAG (left) Ifi a wing- 
snd-pod design avail' 

able In two kli forms; 
One ha S' only fuselage 
p-pd and wing leading 
edges pro melded, takes 
builder about ISO hours; 
second has more ready 
parts, needs 60 hours. 



Mitchell Super Wing 
(right} is powered by 
IQ- hp go-cart engine, 
has three-ex is control. 

Kli is based on classic 
aircraft-building 
techniques: The Dacron- 
covered wing is made 
with wood spar and "D" 
tube with spruce ribs. 
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A popular ultralight engine is the lG-hp 
We si Bend mill mated lo a long abaft. 
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Gemini chain saw-dartved system shows the 
attention paid to powerplanl development 
for ultralights, Adaptable to different 
types of aircraft. It (s sold only In 
twin configuration, with b-hp units 
mounted outboard from pilot on booms. 



-U-Nuski (left) has unique 
full rudder and aileron 
movements activated by pilot 
shifting bis weight (weight 
shift alone controls climb 
and dcscenl). The 120-pound 

lnmiilu^ Iljffiiafl is sold in 

reaoy-To-Tiy condition. 
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up and foot-launch it t it is unregu- 
lated. If not* it should fall into the 
experimental category and is sub- 
ject to the full range of regulation* 
including FAA inspection for struc- 
tural integrity. 

This further hinges on FAA Advi- 
sory Circular 20-27B (1972) which 
states that the homebuilder must 
construct the “major portion” of the 
aircraft in order for it to be licensed 
in the experimental category— al- 
though the FAA doesn't specify ex- 
actly what a major portion might be. 
If it takes you longer to put a kit to- 
gether than it took the manufactur- 
er to make the parts he sells you. you 
should he able to claim you built the 
major portion. If this were not the 
case, you could only buy the kit after 
the aircraft had been certificated, a 
costly testing and proving process 
that would immediately drive the 
majority -of ultralight aircraft de- 
signers out of business. 

Hedges against further encroach- 
ment of regulation have gone so far* 
in the case of one manufacturer* as 
to have proven “ foot-1 a unc liability" 
with the installation of a special har- 
ness and a folding scat* then recom- 
mending “wheel launches 1 ' (on the 
landing gear that comes with the 



carbon liber and Kevlar fabrics plus 
& variety of epoxy resins. All lend 
themselves to the construction of 
aerodynamic shapes having low 
weight* high strength, reasonable 
cost and ease of fabrication. 

tip to now, there has been virtual- 
ly no federal regulation of ultralight 
aircraft — either the building or fly- 
ing of them. Those involved in the 
sport would* of course, like to keep it 
that way, but some kind of relation- 
ship between the Federal Aviation 
Administration and the manufac- 
turers and builder-owners of ultra- 
light aircraft seems inevitable. 

One of the problems such a rela- 
tionship might resolve has to do 
with the presently very gray area of 
where unit tensed ultralights leave 
off, and ftcenatirf ultralights begin. 
There i& now 1 a tacit understanding 
that if the pilot can pick an airplane 



LuAlr la • high-wing 
monoplane design 
with twin 5.&-hp chain- 
saw engines 00 the 
wing's leading edge. 
Aluminum {lube) pi- 
lot's cage and landing 
gear are suspended 
under the Dacron-cov- 
ered wing. Tall Is an 
Inverted M V;" mixer 
stick couples aile- 
rons* elevators for 
three-axis control. 



plane) to people who buy it. Remem- 
ber, licensed aircraft (even in the ex- 
perimental category) require the 
operator to have at least a student 
pilot's license {with instructor's 
okay lo solo), but unlicensed aircraft 
require nothing but the nerve. And 
if one ore a of growing concern is the 
somewhat spotty ultralight safety 
record* the fault has been not so 
much with the way the planes are 
put together* as with the tack of 
knowledge, skill and judgment 
shown by builders turned pilots. 

Yet the ongoing evolution in de- 
signs, construction techniques (see 
opposite page) and adaptation of 
low -horsepower, nonaircraft en- 
gines (both two- and four-cycle) is 
bound to put many more of us in ul- 
tralight airplane cockpits in the 
near future, Tn the past* building 
your persona] airplane at home re- 
quired a commitment in years, en- 
ergy and funds that eliminated 
many of us who had dreamed of it. 
But unfettered by regulation* so far, 
ultralight designers have produced 
plans and kits that enable us to 
produce an affordable private air- 
craft— that flies just like the bigger 
ones do — over a matter of week- 
ends. 

Powerplants are still a problem 
area, however. Only two manufac- 
turers, Continental and Lycoming* 
are building engines for the general 
aviation market* and the smallest 
available from either is a 115-hp, 



Min I bat la a flying- wing 
sailplane powered by 
a 3-tip ’sustainer" 
chain-saw motor 
buried In Its fuse- 
lage (the prop measures 
19 In,, rotates In stot be- 
tween fuselage and rud- 
der), following e bungee- 
curd launch. The kit of- 
fers premolded parts. 



- 






V' 



*4K4fc 



— * . . 



■--v 



82 POPULAR MECHANICS 




four-cylinder Lycoming which is 
both too powerful and too expensive 
for many smaller homebuilt plane 
designs. One of the problems in 
adapting existing mm aircraft en- 
gine? is a liability factor: As soon os 
a designer indicates he wants to use 
a nonaircraft engine as the basis for 
an airborne system, the manufac- 
turer — afraid he will be held liable if 
something goes wrong — is reluctant 
to sell him engines. 

Yet numerous engine conver- 
sions, kits and complete flyaway 
packages are becoming available for 
light aircraft in higher horsepower 
ranges; two- using hatf of a Volks- 
wagen engine, one a Kawasaki mo- 
torcycle conversion, another based 
on an 18-hp Onan industrial en- 
gine. 

For ultralights, specifically, there 
are two two-cycle, air-cooled engines 
for low-rpm, direct-drive use in air- 
craft: the Chotia and Ultralight. The 
Chotia is a 25-hp, single-cylinder, 32- 
pound mill designed to turn a 44- 
inch prop at 45o6 rpm, which should 
give the engine a fairly long life — 
Chotia predicts 500 hours between 
overhauls. Initially designed for the 
Weedhopper ultralight (ace Ultra- 
lights: They're Re-inventing the Fly- 
ing Machine, page 87, Mar. ’79), it is 
available for other aircraft. The Ul- 
tralight, a twcHuylinder engine 
swinging a 43-inch prop at 4500 rpm, 
basically weighs 30 pounds. A recoil 
or electric starter wiil increase its 
weight only slightly. 

Many powerplants on ultralights 
are off-the-shelf units designed for 
chain saws t snowmobiles and other 
machines fitted with a reduction 
gear and T perhaps, a tuned exhaust, 
Lazair's Scorpio is an adaptation of 
a 6-hp Pioneer industrial chain-saw 
engine. The Gemini is a built-up 
powerplant using basic components 
from a European chain saw, plus 
parts from several makers. Perhaps 
the most widely used is the adapta- 
tion of the 10-lip Chrysler 820 West 
Bend engine by Soarmaster, with 
chain-and-sprocket reduction (to 
2900 rpm) and prop shafts to 10 feet 
long and tuned exhaust optional. 
Amid all this buzz and flutter, the 
Wright B rothers w ould undoubtedly 
have felt at home. iwi 

For more In formation on . , . 

Milthelt Model 0-10 Son lhe covet) and Super 
Wing: Mitchell AWtrall Corp., 1900 South New- 
comb. Porterville, Caff. 93257. 

FLAC Slripi-n Aircraft Gorp., Box 2001. Lanca&ler, 

Cstf, 93534. 

Hi-Nushi . Southern Air Sports, Be* 253, La Place. La, 
7Q06H. 

Gemini: Sky Sports International. $$& Juniper HiH 
Fld. r Reno. Nev 99509 

Lazair: Ultralight Inc., 9 George St,. Port Colboma, 
am. LSK361- 

Minibat GLA Inc-, 315 Oldfield Rd.. Dtnwtws Grove, 

111. 60515. 




PREFORMED 

SPAR 



PREBUILT RIB 
FOR CONTOUR 



ELECTRICAL, 
FUEL CONDUITS 



FOAM 

SLABS 



A WHOLE HEW WAY 
OF BUILDING AiRPLANES 



I A ultralight wing COnSlmEliOn process 
pioneered by designer Burt Bulan, a loam 
block is contoured (above) to exact aidoiJ 
shape by "sculpting" with an electrically 
heated taut wire, which is pass*p arrigrd 
templates at each end ol the bloc*, Tem- 
pi iMt's ArU marked with gradations ("talking 
numbers") so ihe wire moves evenly at bolh 
ends Alignment of turnpikes to svpld twist 
—Or Induce deilrfrd amount— I* trititaS. 

At right, a coat of resin 15 . applied to atrtoU- 
sbapeti roam; when tacky, itberglass ts 
smoothed on. Than a stiff paintbrush is used 
to stopple die surface ol tine glass; th s Brings 
(Me resin up through me open weave, snows 
glass to be "wot Out" with a minimum amount 
of ream Brushing action tends lo unravel 
glass eeges, stipphng avoids ibis. Excess 
resm is then squeegeed out of the glass lo cut 
weight To give the completed layup a smooth 
finish a layer ol heavy Dacron cloth ("peal 
piy) 13 squeegeed on last, pulled amy when 
the resin has cured, leaving a surface ready 
lor painting 

In an alternate technique jbe-cw; devel- 
oped tgr Poinwegpn uhraiignt, the wing is 
built Irom inside out. A loam slab is laid down 
and grooves Cut 10 receive electrical and lusi 
lines, plus prebuill spar and round trailing 
edge. The inner surface is covered with liber- 
glass. A second foam slab is lined with glass 
and resin. Inverted and posino-ned 93 Ihe top 
wing section (weighted down) while stm wet, 
Final contour is achieved by embedding pre- 
formed Flberg L B9s ribs in each end Ql wing, 
then sandmg foam to conform to them with 
a long aluminum box beam which has sand, 
paper glued lo one side. The outside surface 
Is then Qiassed.— H.S 
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Driving the 
Peugeot 505 



F1RSIHAND REPORT 

by Gary Witzenburg 

DETROIT AUTO EDITOR 




IjQ^eugeot is now Europe's lariat 
carbuilder and thy .sixth largest 
company of any kind outride thy 
United States, producing some li.25 
mil] ion passenger cars annually, 
£ Peg (root acquired Citroen in 1976 
am] Chrysler France in 1978,1 Peu- 
geot itself i ft the world’s second old- 
est automaker {established 18891, 
and today its model range stretches 



from tiny, front'd rive econobox.es 
like the 104, to large, luxury tourers 
like the 604, 

The first number in these model 
names indicates the sixe ami price 
range, the middle one (aero) means 
nothing, anti the final digit is the nu- 
merical order of each cur's design. 
Thus the 104 is Peugeot's fourth- 
generation inexpensive, tiny car, 




- 

On the rood, the 505 s four-wheel Independent suspension gives a smooth, comfortable Perfect 50, '50 front/rear weight disiribuiion 

ride, ti eats up the worst Pumps easily and doesn't transmit them to your body. provides crisp and responsive handling. 



Styling refinements were the wont of lengendary designer Sergio Plnlnfarina, The odd-looklng humpback slope ol ihe irunk, trademark of 
the 504. now cuts a sharper, cleaner line. The only styling fault Is the headlight bezel, but that will be revamped soon. 





Large glass area and slim pillars give good visibility. Hear sus- 
pension Is independent, with coif springs, rear trailing arms. 




Two-spoke steering wheel gives an excellent view of all gauges, 
Large vents, excellent climate control system provide comfort 



and the 604 h the fourth try at a big, 
expensive sedan. Second from the 
top in Peugeot’s pecking order for 
the past decade has been the some- 
what unexciting but rock-solid 504, 
the mainstay of the company’s U.S. 
importations. It’s available in four- 
dour sedan and roomy fi ve-door wag- 
on, with a choice of four-cylinder 
gasoline or diesel power. 

Now conies the fifth -generation 
"S-series" Peugeot, the all-new- 505. 
And Fm here to tell; you, folk*, when 
these Frenchmen replace an old ear 
with a new one, they don't fool 
around] While the basic, uiider-tha- 
body design remains similar, the 
5ft5’s overall effect is about as much 
like the 504’s as a 747 resembles a 
DC-3. 

The 50 4’ s exterior styling, while 
short of downright ugly, was plain 
as an old shoe; the 505 s look (except 
for the ungainly headlamp bezels, 
which we'll get to later), stroked by 
Italian master-designer Sergio Pin- 
infarina, ia about as balanced, hand- 
some and classy as any four-door se- 
dan has a right to be. 

The 504 f s aged interior seemed 
decorated in Early Nash Rambler; 
the 505's tasteful cockpit stands 
right up there with the best GT se- 
dans in both style and function. But 
beyond the mere cosmetics, the 505 
seems only about 20 hp short of be- 
ing a French BMW in terms of re- 
sponsiveness and surefooted han- 
dling. 



SPECIFICATIONS— PEUGEOT 505 

Length: 186.6 in. 

Width 60 3 in. 

Naught: 57.1 irt. 

Wheelbase. iDTS in. 

Cufts weigh! 3020 ifcs, (gas); 3i7g ibs. (diessS}. 
Engines: 2 .0-1 liar gasolrle . 2.3-htef di&se! 
Tr&nsmtsgiQrta: Five- speed manual (gas}: (Dur- 
epeed marmal (diesel), ALdomalic is optional 
with both engines. 

Fuel capacity: 10.5 gal. 

Trunk volume: 13.5 cu. It. 



The European- version 505, with 
huge, clear headlamp lenses filling 
the odd- shaped spaces between its 
grille and fender edges, is arguably 
the best-looking French sedan in 
memory, maybe ever. Unfortunate- 
ly, the U,S,-s]>ee solution of four 
round, sealed beams in big, alumi- 
num-colored plastic bezels, seems to 
spoil the car's whole frontal effect, 
ft's a beauty from any other angle* 
though, and they’re still working on 
better ideas for the headlamp area. 

First-class interior 

The interior scene is dominated by 
a large* comfortably padded steer- 
ing wheel with the currently fash- 
ionable downward spokes. This 
gives an unobstructed view of the 
nice, orange-lit instrumentation 
deeply recessed behind an anti- 
glare clear plastic lens, but we still 
prefer horizontal spokes as thumb- 
hooks for serious driving. 

Stalk controls for headlamp*, wip- 
ers and cruise control are nicely la- 
beled and easy to operate, and a 
pleasant surprise is the left-side 
turn Signal location, and right-side 
ignition switch — a change from pre- 
vious Peugeot practice, which was 
as annoying as it was confusing. 

Hour bins and a wide, flat sec- 
tioned dashtop provide oddments 
storage (smaller sections would 
kt-L-p things fron] sliding around 

when carnering, though), and the 
glovebox is as roomy as a shopping 

bag. 

Fresh, airconditioned or heated 
air comes as desired from large out- 
lets in the dash and console, and 
even from under the front seats to 
warm your rear passengers' feet. 
Well-marked vertical sliding levers 
effectively control all this circula- 
tion from a central module, though 
the far-right mode selector is & long 
reach for thy driver. Power window 
and sunroof controls reside in ea&y 




The two- liter gasoline engine produces 96 
hp; the 2-3-liter diesel yields 71 hp. 




Bucket seats provide good lateral support, 
are adjustable fore and aft, and for rake. 



reach on the console, along with a 
handy coin bin for toll-paying com- 
muters. 

Beat of all are the seats, a new de- 
sign with molded foam instead of the 

fPfeste turn to pare T2S) 
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TO SnWE YOUR LIFE 



Choose ‘fireworks' that meet new Coast Guard standards 
and you'll have a head start on boat safety. 



by Jim Martenhoff 



C elebrate the Fourth of July afloat. Carry 
visual distress signals on your boat. It nan 
he a new kind of Independence Day indepen- 
dence from undue concern and a head start in 
safety for you, your passengers and crew. 

There are sound reasons: 

■ Uncle Sam is going to demand that many 
pleasure bouts carry visual distress signals, start- 
ing Jan I, 10HL Signals are not presently required 
on recreational craft, but since it is never too soon 
to he sate, why not atari now? 

■ The government is laying down the law to man- 
tifacl Liters, Distress signals will work belter than 
they ever have before, lor they must meet tough 
specifications. 

They haven't always worked— a fact discovered 
by countless amateur mariners over the years. If 
they did. often it was with laughable effect -if you 
were in a position to appreciate humor, Almost 20 
years ago, just before a Miami- Nassau Ocean 
Powerboat Race, an enterprising manufacturer 
distributed free pen-size, red, aerial -flare pistols 
with small caliber cartridges, The ocean racers 
found the peanut -she! Is amusing. 



Nearly all were tired into the Miami River from 
the cocktail deck of the race headquarters hotel 
Offshore veterans of a chancy game didn't trust 
the undersize gadget ry with cutesy pyrotechnics. 

Not to knock legitimate manufacturers, but 
there also have been gadget builders primarily 
seeking profit by taking advantage of boat owners 
hunting bargains. That’s why you could find 
cheapie flares— mure property called fusees— 
packed with paper matches. They were apt to gel 
soggy in storage and wouldn't light in a mild 
breeze. There were also flare pistols with firing pin 
problems, meteor flares that burned out in the 
blink of an eye, and oilier safety shortfalls. 

Even relatively good pyrotechnics had their dis- 
advantages A hand-held red flare (apart from the 
fact that it could hardly be seen in bright sun 
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Rttqiiircd lor conttst *oter* 

And worthwhile merywhtri, 
visual tidt at tigtu nr« 

SOS trsifrer, flirt piatol. 

Choice ol Midi 
1. FlattpitEoE. 

?; SOS light. 

3. Oy0 

4. Pftfachut* llarei. 

5. Hag, 

6. SOS JlnWghl. 

7 . Sniakfl And rochet fl n r ea . 

6. Ft*r*ki1. 

9. Signal mirror. 

Dy# marker and mirror «f« option*, 



' r 

y .. 

‘A- ' 

*vv 




■ ; y ■ 






. j. . ..* ._ 



1 l£2 



■* * 1 »,* * f ■ ,. »-*••• '* 

-' *. ^ -I 

* .. T- * > "*:V 



l»« ■ -i* » 

,.**- ' " T - 

''t.i. * I **' _ ^ . 

“ B ijLl- .*■ • 



A * ' 



light) might also drip hot dag. (Slag: lava-hot 
dross from the burning flare, ) Slag could add fire 
inside the boat to your other survival woes. 1 ] tv 
happily, many a skipper never read the directions 
and I rained himself to hold the Hare overside at an 
angle, and either started a blaze aboard or burned 
his hand. 

Hence the action by the U.S. Coast Guard. 
Starting New Year’s Day, many (but not all) U.S. 
skippers will have to tote distress signals that have 
been approved by the Coast Guard. That means 
marine pop-end -fizzle gadgets will vanish from the 
market, Let's look al some regulatory details, 
immensely condensed from the massive bureau- 
crat ese: 

I, The new regulations apply to all boats tf? feet 

I'MfeiH $& tuff . i to f J S) 
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Fpr daytime (ji|tres> <1 gn m ling> (lop), Coial Guard 
will require approved iignel amok* or emergency 
flag, A* o! isai. ting will K»v* A black circle 
•nd equere on a bright rad-orange background. 



in dielf eat, a boatman can uae a light {above) 
that automatically Haehea SOS. Hand-held llar*a 
are not yal approved by Ihe Coaat Guard bacauae 
ol fir# haurd. bui may eventually be allowed. 




Cil Ve aFways believ&d Thunderbircfs 
I are pretty," beams a Mississippi 
housewife, That simple statement sums 
up the main reason Americans have been 
buying Ford's personal luxury car for a 
quarter century, 

The Th underbird celebrates its 25th 
Bird-day— its silver anniversary — Ibis 
year, And while the 1 980 model looks not 
at all tike the lirst two-seater of 1955. Ihe 
nameplate's basic appeal remains Ihe 
same. 

MearFy half the 1000 Thunderbird own- 
ers we surveyed listed siy/jrrg as their pri- 
mary reason for buying. And 45. 1 percent 




Despite less weight and 8l®e, new T-Blrd 
keeps Its traditional ride and roominess. 



also noledsfyflrrg as the 1980 car’s best- 
liked feature. 

The T-Bird appeal, though, does in- 
volve more than its pretty face. Owners 




listed the following among their reasons 
for purchase. 

“I preferred the smaller size and better 
fuel economy of the 1980 lo the 1977 
Thunderbird I had previously," notes a 
Texas electrical engineer, who adds that 
he's now getting 2 5- plus mpg, thanks to 
the overdrive automatic transmission. 

A retired Alabamian: "f sold Fords for 
25 years and have had a new Thunder- 
bird every season since 1955. In my opin- 
ion, it's the only car on the road " 

"Price sold me." comments a Wiscon- 
sin retiree. "Here's one 1980 car that's 
still selling for nearly the same as the 
1979 model.” 

An Qhro employee relations manager: 
"I’Ve always liked Ihe luxury Of T-Birds, 
This car is quiei and plush — first-rate — 



and I can appreciate ihe little extra 
touches in the Town Landau like the 
chimes, digital instruments and automatic 
seats and windows." 

But the majority of our respondents jol- 
ted down Ihings like: "... nice, clean 
lines,"". . .liked the way it looks, "and "... 
I enjoy driving a handsome car/' when we 
asked their reasons for purchase. 

We found that we had uncapped a mi- 
nor twister when we asked about fuel 
mileage. Of the owners queried, 1 2.5 per- 
cent told us they'd been led to belie vo 
they'd gel betler, 

"I traded in a 1977 Bird that got IS mpg 
and was an excellent car Naturally. I ex- 
pected better mileage from this smaller, 
lighter 1980 model. You can imagine my 
disappomlment at averaging 14,2 mpg 
overall," complained a Texas teacher. 

A self-employed Oregonian echoed: "I 




Digital speedo and chimes please owners, 
but the standard bucket seats bother some. 
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Crisp styling and ride 
draw raves, but mileage 
and headroom could 



Give us more 
front headroom, suggest 
taller drivers. 



be improved 



The larger 302 yields 
better mpg than 255 VS 
in highway driving. 




Headlight covers 
tend to *fich or break, 
some owners tell us. 



Thunderbird there* Fairmont 
unitized body. 'chassis, suspension, 
sieerlng, and inner body panels. 
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Larger 302 VO delivers slightly better mpg 
than the 255, thanks to O.d. automatic- 



lee I the TV and magazine claims ol 18 to 
26 mpg constitute false advertising. I'm 
getting it mpg in town and 20 on the 
Open road, A neighbor who also owns a 
1900 Thunderbird says he r s getting B to 9 
mpg. So I guess I'm really lucky!" 

in fairness, (he Environ menial Protec- 
tion Agency's rating is 17 mpg overall. 
Note that our dale panel shows T-Bird 
Owners reporting an average of 15,75 
mpg in town and 21.70 on the highway 
with, surprisingly, the larger 302 V8 top- 
ping the 255 in long-distance mileage. 
But perhaps this isn't so surprising when 
you consider that the 302 (five- liter) en- 
gine is teamed with the overdrive auto- 
matic as standard equipment. 

Furthermore, here's a New York payroll 
clerk's experience' ‘My dealer had (old 
me to expect about 25 mpg on ihe high- 



way, I drove down lo Florida and got 23.7 
mpg, but on Ihe trip back, I found that by 
using a diflereni brand of gasoline, ] hit 
25.3 mpg, and this even included hilly 
turnpikes and two accidents thai slowed 
traffic." 

And the following are typical responses 
to our request that owners list the 1980 
Thunderbird s best- and least-liked fea- 
tures. 

A New York housewife: “My 1 980 Bird 
handles much better than my previous 
models; and it also has more trunk space 
On the other hand. I do not like the horn 
button on the end of the directional 
stalk," 

An Ohio dry cleaner: ‘ Exceptional ease 
of handling, especially on snowy and icy 
roads. But there's foo much plastic and 
nol enough gas mileage." 

A Texas electronics lester: "The spe- 
dial Michelm TR line option and suspen- 
sion package make for fantastic handling! 
The irunk is a great size now that the 
spare is smaller. But I'm 6-2, and even 
with the seat all the way hack, I hit my 
knee on Ihe transmission shifter handle. 
Something's got to be done about that 
shifter!" 

An Oregon mill worker: ' We’ve got the 
Recaro bucket seats and like them very 
much, I've heard other owners complain 
about the standard seats and the fact that 
they're uncomfortable and don't have 

[Ptess#? ro page fffgj 



The Bird’s 25th Bird-Day 



Twenty-five years ago, Thunderbird 
launched the "personal-oar" concept. Thai 
i$56 two-seater captured the hearts of the 
car buffs of ihe 50s — end It continues to do 
so. No fewer than live replica r makers otter 
two- sealer facsimiles today. 

The 1980 Thunderbird comes closest ol all 
factory-built models lo (he original In size 
and weigh). Alt others, from 1950 through 
1979, were heavier and larger. 

Ford has pared the 80 T- Bird's weigh! by 
000 pounds and trimmed 16.B inches from 
ihe 79's length- Thundertirds now share the 
Fairmont s basic unitized body .'chassis, sus- 
pension. Steering, brakes, and some inner 
panels. 

The 1900 model sells in its base form for 
about $6300 today. Standard engine and 
tranny is the SSS-cu.-ln. (4.2-Nler) V6 with 
the non-overdrive SelectShifi automatic. The 
live-liter 302 is optional and comes with 
Ford's new overdrive automatic, 

For foughfy $10,000, the Thunderbird 
Town Landau otters a full array of standard 
extras, including air, power windows and 
seal, locks, tilt wheel, AM.'FM stereo, head- 
lamp delay, digital instruments, handling 
package, Micheiin TR redials. aluminum 
wheats and much more. 

There's also a Silver Anniversary Edition 
offered lor $1600 more than Ihe Town Lan- 
dau, This model repeals ail the landau's 
equipment and cloaks the entire package in 
a silver interior and exterior appointments 
and inm 



A NATIONWIDE SURVEY BASED ON 933,860 OWNER-DRIVEN MILES 





Town Landau model 
comes fully equipped, 
coats about $10,000, 



Mini-spare helps increase 
good-size trunk. 



Th underbird's trunk boasts plenty of floor 
area but not much cfepih, A few owners 
criticised tail lamp treatment as not fitting 
in with ran of Bird's styling. Vet oar does 
uphold identity established in mlxMdfiOa. 



Landau and Silver Anniversary models 
gel Michel In TR redials and aluminum 
wheels as standard equipment. 



Bumper won't accept 
trailer hitch, which must 
attach lo body. 
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2 HANDY OUTDOOR PROJECTS YOU 



Easy-to-build 
bike repair 
stand 

B uild this lightweight bike repair 
stand for about $5, It disassem- 
bles for storage or transport arid ad- 
justs to suit different size bikes, 
Draw guide marks to speed position 
ing of the support brackets (B and 

E), 

The bottom support assembly is 
made of two parts (A) joined in a T- 
shape, to which you attach the bot- 
tom V-notched bracket (E), Bore a 
hole on both ends of the T-bar so you 
can put the aluminum tube (G) on 
either side of the bike, out of your 
way. Taper the upper support brack- 
et (B) (see drawing) so it fits bikes 
with little distance between top and 
bottom bars. The V-cut in bracket B 
is over the center of the bottom T- 
support , — Stephen Peterton 




The top support bracket of the bike slang holds the iQ-speed touring bike by its top bar. 
The stand's top support bracket can hold a woman's bike by Ita handlebar stem. 



MATERIALS LIST— BIKE STAND 
Kay Ho. Sin and daacrljminn (u»tl 

a z iw * aw * ar si 

6 1 IW * £W n 1 4 ■ ft luffWf » import Dfac^sl) 

C 2 W k aw * T pn® 

0 i W C 2 E 3',!' [plywood 

E I ta M 3W X 12" piDfr (ItwiK support bracs-.rrfl 

F 1 W-.rfa H 4 * (kr^i^ 

0 1 W J -a.d « 4-S. □turnmum lutang 

H i shod pecs ruK»f or pa«c luhog 

1 l W.30. 1ty J 'wid9 * 5" U'toll (cut off ora isgd 

J 2 W * 4 ’ lagvcrpw 

H * 2 ftfcj ID fit KIOW 

t 2 H n «W bott 

M 2 Mr wlngnul 

N 2 ta-M x r boa 

0 J ta'-l.d. Wfcihsr. ’j wiingnj 

P 3 'I « S K li' BStf-adhoi?™ hirruiLtm btn^w 

MWg.: Whdn glpfl-. pfKiW and edfitafif pfiidl 





Bottom support |E) baa a dowel slop (F). 
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CAN MAKE IN A JIFFY 



Big-capacity 

barbecue 

skewers 

T hese simple-to-make barbecue 
skewers with handles of 1-in, 
walnut stock are such appealing; pi ft 
items that you might cut extras 
white making your own. 

First cut the walnut handle and 
protective cap. Shape both using a 
rasp or disc or belt sander. Bore a 
a /n-in.-dia. hole in the handle for the 
leather hanger and chamfer both 
■sides with a 45" 1, countersink. Make a 
similar chamfered hole near one end 
of the cap for the lashing cord. Bore 
a 1 Mi- in, -deep hole in the handle for 
the skewer rod and a hole in the cap 
for the skewer point. 

You can turn the ferrule seat on a 
lathe or fashion it with hand tools, If 
working by hand, first establish the 
ferrule boundaries with a very shal- 
low saw cut. Rough-cut the seat with 
a knife and finish smoothing it with 
a rasp or sandpaper, Euh the handle 
and cap with boiled linseed oil. 

You may w'ant to thin the wall of 
the copper pipe to make a more at- 
tractive ferrule. To do this* chuck a 
length of pipe in a three-jaw chuck, 
support the outer end with a live 
center in the tailstock of a lathe and 
turn the pipe until the wall is about 
thick. Then cut off a ferrule. 
Spray the ferrule with Krylon Crys- 
tal Clear Acrylic so it won't tarnish. 
Force the ferrule onto the handle. 
Bore a shank hole in the ferrule and 
a pilot hole through the wood; turn 
in the attachment screw. 

Cut the square stainless-steet rod 
to size and shape the point on a lathe 
or grinder. Force the blunt end of 
the rod into the predrilled handle. 
You can do this by first securing the 
rod in a drill press. Attach the ieath- 
er thong to the handle and the cord 
to the cap . — John H r Vivian and 
John Bostonian Jr. 



MATERIALS LIST— SKEWER 

Pit. Sill Ml dHcripltcn (uh) 

1 'i - 1 “ 5-K.' wilnij 

I * 1 * 3iy wjlnrf iiKP-rtTW c#p| 

1 W l.d. >5 V COff»f p,pt? ibMTutpji 

1 w No. 2 rti ywjod «f»w Imputs 

twTuhji 




For a simple, yet novel outdoor meal, load those barbecue skewers with kebab makings 
and ley them directly on a grill. The stainless steel skewers will remain rust-free. 




PROTECTIVE CAP 
FOfl POINT, 

3/a » 1 *2-1 2" 



NO. 2 WOOD 
SCREW 1 '4" LO N (j 



UEATHFR, HANDLE THONG 
ABOUT 7" LONG (COULD BE 
A SHOE LACE! 



3/1 6" HOLE, 
COUNTERSUNK 
SOI H KiOtS 



HANDLE, 

7/8 h 1 h 5—3/4” 
BLANK 



1/S TO 3/16” HOLE, 
COUNTERSUNK 
ROTH SHOES 



1/4” HOLE 
ABOUT 3. 4i OF 
CAP LENGTH 



F E R R LJ Lfc , 
3/4" I.D, 
7/B" LONG 



3/ 16” D! A, 

steel rod 

(STAiNLESSi 



CORO TO LASH 
CAP TO ROD, 
ABOUT 26" LONG 



1 



Yi» i 24 Kfli.-ileSa StcH square rpd 



ItKeWflf) 

■ 26' card iUBh cap c£> shew*/) 

T HMiti*# Pmrip (sHbww Iwxlt) 

HK.: mine glue; Kryton C*TFl?l Otar Acrylic spay l.y cop- 
per (optional |, iMded Intend ml 



Skewer parts ere cut, shaped, finished and ready tor assembly. Nate that a cap for the 
skewer point is made tor use during storage. Although Hi may fit snugly at first, the cop will 
loosen In time. For best results, attach a lashing cord 1o It. 



JULY 1 980 91 




This e«ay-to-cnBkt lool-bit holder allows you to u» Three dlHeroni culling surfaces on ono 
lAlht tool bit. The holder can also be used on e standard laihe compound rest. 




Lathe tool-bit holder 




Triangular rake insert Is held securely In 
tool- bit holder by m •elicrew. Boieses the 
setscrew to change Ihe cutting edge. 




The rake or angle ground on Ihe Triangular 
Inuri la only one of a variety of quick- 
change cutting edges that era possible. 




T he advantages of having three 
different cutting surfaces in one 
lathe tool bit are many, especially if 
such r bit can be used in a standard 
lathe compound rest. This was easi- 
ly accomplished by using a triangu- 
lar, negative-rake carbide insert 
(Carboloy TKMG-542E) along with 
the special tool-bit bolder shown in 
the drawing below. The combination 
permits a variety of lathe-turning 
operations from general turning to 
cutting threads, along with fast 
changeovera.. 

Lay a standard, straight lathe 
tool-bit holder* with bit in place, over 
the uncut steel bar stock to serve as 
a pattern, This determines the over- 
all size and tool -bit cutting-edge po- 
sition, Having marked the overall 
tool size, lay the triangular insert in 
place over the marked bar stock and 
scribe a line where the insert por- 
tion will lit. The shank dimension re- 
mains the same m that of a stan- 
dard lathe tool-bit holder, % * l! Vii 

in, 

N r ext, cut out the tool and triangu- 
lar hole in the tool-bit head using a 
hacksaw. Due tu its configuration 
and position in the lathe tool holder, 
the triangular tool bit has proper 
rake and end clearances. These can, 
of course* be adjusted as desired 
when cutting out for the insert and 
can be altered further by tool- bit 
grinding if desired. 

Carefully file, shape and smooth 
the rough-cut surface of the tool-bit 
holder for appearance. Use a good, 
sharp, pro per- fitting file to form the 
final dimensions of the triangular 
insert hole. Then drill and tap a 
screw hole in the lip at the upper 
edge of the tool holder. Install n set- 
screw to secure the triangular tool- 
hit insert. Any of several edges can 
be ground on the inserts, including 
threat I -cutting, rounded spade and 
rake edges. — Norman IS* John non 



MATERIALS LIST— TOOL-SIT HOLDER 
Kty Nu ati* an# d*HtipikM 

fl< 1 x Tty x Sty ' eold-KHWd fiuwl 
0 i Ho 1 0- ?■* sgiscjov* wtHh. htugon*] wum- 

lypv Hand ^™i cup pem 

C 1 ctfifsm«t cartKfe irwrt (CmtNri&y TMUG* 

sue) 1 

m 'finds by Ihti -Tiarwral fctytlrlt Gth. C*fW6y Sr*' 
hum Owpi Be® 237, 0 P 0.. 0#tfO«. Wrnn (or ih* 

lhftf)*Br«r(liri(<itulM ivd lor pitot wm( n wy irorn 
KblH An insjjrt. depending on number yot> purchas* 
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for your shop 



Grid-ruling tool 

A nyone who regularly engages in 
ei variety of now and different 
projects will appreciate this quick 
and easy grid-ruling tool. It can be 
used on any flat surface. If a draw- 
ing board is used, the end pieces are 
hooked over the top edge of the 
board- If used on other flat surfaces 
such as A table or workbench turn 
the scale over so that the rulers lie 
fiat on the working surface. 

In either ease, tack down the unit 
and use a fine-pointed pencil or ball- 
point pen to draw the vertical lines. 
Then remove the ping or tacks hold- 
ing down the scale and rotate the pa- 
per 9CF so that the drawn lines are 
horizontal. 

Place an edge of one piece (B) so 
that it aligns with one edge at either 
end of the paper; fasten ami com’ 
plete the grid. Use rolled drawing or 
tracing paper or, w r hen extra-large 
paper Is needed, the back of leftover 
wallpaper or brown wrapping paper. 
For patterns that will he reused, use 
cardboard salvaged from depart- 
ment-store suit boxes. 

Rip warp- free hardwood strips,, 
using a table or radial-arm saw, to 
dimensions given. Sand smooth us- 
ing a sanding block. Good lumber- 
core plywood may be substituted if 
hardwood isn't available. A ply- 
wood-cutting blade gives smoothest 
results. 

Next, lay the top and bottom 
pieces (A) on a flat working surface. 
Choose one ruler (B) for the starter 
and lay it on top. Attach the ends 
with a dab of white glue and two %- 
in,-long brads per joint. Use a 
square to assure perfect 90 c angles. 
Use the extra strip to space the re- 
maining rulers, fastening each with 
glue and brads until all 16 arc in 
place. Allow glue tq dry. 

Ink or paint a mark (X) between 
the last two rulers. This will enable 
you to use the scale to lay out [ da -in, 
grids when needed. Drill four pin- 
siko holes with a fine wire drill (one 
in each corner) for push pins or 
thumbtacks . — Robert Bexftmer 



MATERIALS LIST— RULING TOOL 

K#y No. $42* «nd d9«# ipiion 

A 2 to n i b 3 1 " htrdwpo0 

H IB to * 1 n 3D hnr.nv™- 

- 1 - 36 SiMWTfl Slrip; ^ trade nari gibf 




This simple lool, used 
on 9 drafting board or a 
table, allows you to 
quickly rule grids wi|h 
vj-in, or 1-in, squares. IE 
Is especially useful 
when you are preparing 
pa par lor the enlarge- 
ment of workshop plans 
to full-size pattern*. 



i*" 




END PIECESON TOP AND BOTTOM 
FORM LIP TO HOOK OVER EDGE 
OF DRAWING BOARD 



PLACE MARK \ X\ BETWEEN 

first and second upright 

RULERS, IF V2 Jr GRAPH 
SQUARES ARE DESIBEO, RULE IN 
VERTICALS SPACED 1" AFART AND 
USE MARK TO SHIFT DEVICE 1 >1" 
TO THE RIGHT QR LE FT THEN 
RULE IN ADDITIONAL LINES. 



CHECK FOR SQUARE 
BEFORE JOINING 



1 * EXTRA STRIP USED FOR SPACING 
WHEN GLUING AND NAILING 



JOIN WITH 1/2- 
&RAOS AND GLUE 



DRILL PIN HOLES IN F. ACH CORNE R. M/J" 
FROM ENDS ON CENTER LINE FOR PUSH PINS 
TO STABILIZE UNIT WHIl F IN USE 



NOTE. 

9 UPRIGHT 
RULERS ARE 
LEFT OUT 
OF DIAGRAM 
FOR CLARITV 
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Drill-press accessory board 







A good criterion for judging shop 
storage is that it should be 
there when you need it, but not be i n 
your way when you don't. This 
hinged accessory board swings to 
within easy reach when you're using 







Rich* for accessories can be swung to Whan not in uh, these compact recks store 
within an arm's reach of drill press station out of your way against the shop wall. 




ASSE MB LE 
MIDD1E 3 
SHELVES 
With 
GLUE AND 
1 4" PR ADS 

1?-M" 



FASTEN 
HINGE 
THROUGH 
WALL TO 
STUD AND 
TO BACK 
OF BACK 
BOARD 

STUD 



22 W 



* irtt H 
DADO 
<TVP1CAL> 



LOCATE PEGS 

£giT BOflE HOLE 01 AME TEAS 

\ 16- QVEHSIZE FOR 
FOOL SHANKS 



-ir 

2i m* 



the drill press, but lies flat against 
the wall at other times. Besides be- 
ing convenient, it keeps cutters and 
bits without risking damage to their 
cutting edges. 

The middle three shelves are built 
with bottom stops (D) which allow* 
enough depth to keep bits from top* 
pling. Unlike a blind-hole approach, 
they also let you vacuum out chips 
and dust without having to remove 
the accessories from the holders. 
The top shelf has short pegs for 
keeping items such as hole saws. 
The bottom shelf is sized larger than 
the others for small racks of twist 
drills, loose gauges and the like. All 
dimensions can, of course, be 
changed to suit your collection of ac- 
cessories. 

Building the accessory board 

First cut the plywood back panel 
(A) and lay out the dadoes to receive 
the shelves. Cut the dadoes with a 
router or dado head on a table saw. 
Next, cut the shelves to size. Bore 
all holes for pegs and loot shanks be- 
fore continuing. Note^ ftore holes for 
shanks about Vu-in. oversize. 

Cut the rest of the parts and pre- 
asscmble each shelf before joining it 
to the back panel. Use %-in, brads 
and glue to fasten the bottom stops 
(D) and spacers. tC) to the three cen- 
ter shelves. 

Join the shelves to the back next. 
If the fit in the dadoes is snug, you 
will only need glue- If it is slightly 
loose, secure with No, ID x U/j-in. fh 
screws from the back in addition to 
the glue. Use at leant three screws 
per shelf. Allow the glue to dry and 
finish with three coats of polyure- 
thane varnish. 

Finally, mount the board through 
wall paneling to a stud, using stan- 
dard flt'a in. loose-pin door hinges. 
They will allow easy removal for any 
future changes or repairs, if the 
rack does not stay flat against the 
wall on its own, use a magnetic catch 
to keep it out of the way when it’s 
not being used.— C.K. Banixter 



MATERIALS LIST — BOARD 

Kay tto SI** and da«(Mp4Lran [ U ».&| 

A 1 k 24 h M-W l*r»«KJ Swill 

6 4. H ii JVj n 24' plywood 

C 12 v* ■ u, * Jiy pjn japtwi) 

0 3 'i ■: -3'» ■- 24' tmtomwl hiudftMNd (baipm 

*1op| 

£ 1 *m i x H' plywood 

F l Vi . 11 m < 2? plywood (Ihflri ip|, 

□ i> V'd* i r dowirt (pnha^i 

NQft) 

H 2 3W door hiNJft 

UIk,; Wm# g|pg sod v,- bidds 
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Pocket-calculator stand 




P ocket calculators* a fixture on 
more and mole desks, unfortu- 
nately have a tendency to ‘"grow 
legs and walk off," Whether your 
problem is a borrower who is care- 
less about returning the unit — or 
worse — this good-looking calculator 
stand will solve your problems. 

Begin by carefully tracing the side 
(profile) of your calculator. Add Vk in, 
to the overall length and height and 
draw a box around the outline. Next, 
draw in the area for the bottom 
wedges and back and front panels. 
Use this diagram as a pattern to cut 
out sides B and wedges A. 

Cut four or five wedge sections 
and glue and clamp them together. 
When dry, cut the wedge block to a 
width equal to that of the calculator, 
plus Vii in. Cut the dadoes in the side- 
pieces (B) and glue and clamp them 
to the wedge block. Measure for and 
cut the front (C) and back {£). Cut 
the rabbets in E and test for a slid- 
ing fi l bet wee n the s i de 3. G I ue on t he 
front. Note: If you own a bandsaw, 
assemble the case as a box and cut 
all the required angles with one 
pass. 

Bore a hole for the lock. Then, 
with a router or wood chisel, mortise 
the lock flush with the back. Drill a 
hole through the back of the lock 
faceplate for the cable. Also, cut a 
small groove under the lock face- 
plate for the cable. Pressure on the 
bent cable will hold it very securely 
in place. 

To locate the hole which receives 
the lock bolt* apply a light coat of 
grease to the tip of the bolt. Insert 
the sliding back into the case and 
push the bolt. A small spot of grease 
will mark the spot to drill. Bore an- 
other hole in the back large enough 
to accept the charger plug. 

Bend the free end of the cable into 
a loop and secure it with a cable 
clamp. Epoxy or solder the heads of 
the screws. Cut and drill two pieces 
of aluminum angle. Each should be 
attached flush with the top of the 
case. 

Before applying finish to the case, 
remove the hardware; finish with 
Danish oil. When dry, replace the 
metal parts.— Let ad C. Sander 



MATERIALS LIST— STAND 
Kay No- Sue and cteicrfpSofi (u*t| 

A 4 or 5 pm*, abed -Ml* o* wedfjs i& l V Iwtfl. 

□ihar (tonanan™ Iff p-jil 
0 2 VT hardwood Id tail (sidrl 

C IV hHfdivcod id autt (ftonlj 
D t vj x v g ur'iinum angle id SLri Irslainora) 

E i h" |p wir 

MiK.: PuiH IdCk", Cabto tlamp. Wrfc* plagbc«Hl«J raws 
k length « tad 

'Chrome (Hjah IQCM*! 524 IIlt ending ddari j >-<\ pnnrr *| Pom 
Lusire uir* Product*. PMadaipha. Pa. TSI25. was used >n 
prototype It cffapi about IS &Q a! hardware SwItHng 

supply oullele and fM&l Ific^mun aheps 



Stand makes calculator easier to read. Its 




When stand is unlocked, back of the calcu- 
lator can be raised for removal. Dimension* 
may be adjusted to suit any calculator. 



cable can lock to the desk to stop theft. 




Hole In beck of stand Is aligned with char- 
ger jack and permits recharging without re- 
moving the calculator from its case. 



3/16" 
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You car duplicate the beauty of 
leaded glass in these three 
projects from the PM workshop. 

Y ou can give the distinctive look of stained gla&K to 
your workshop projects with very little effort and 
no special tools. The modem version, using liquid lead 
squeezed from a bottle 1 combined with glass stains 
applied with eyedroppers, eliminates the time-con- 



suming, exacting techniques of cutting glass and fus- 
ing pieces. 

To introduce you to this colorful craft, we've de- 
signed three shop projects around stained-glass pan- 
els. Following are glass-staining tips. 

To stain u pane of glass or a mirror, wash it thor- 
oughly with a vinegar- anti- water so l lit i oil or alcohol. 
For an acrylic panel, rtrst remove the protective paper 
ami wash the plastic with warm water. Dry with a 
sofL, lint- free cloth. Enlarge the pattern to full size. 






^Try this easy way to create 
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’stained" glass 



by Penelope Angelf 
and Constance Spates 




To stain a mirror or frosted aery Sic, transfer the pat- 
tern to it with CEarhftn paper. On Hear aery lie or glass, 
pinto the pattern underneath on a flat surface. Apply 
liquid lead (black) or liquid pewter (pray) following the 
pattern lines {see photo*, pagv kil). 

Cut the tip of f hn liquid lead applicator, taking care 
not to cut too large a hole. You tan enlarge it later if 
necessary. 

You’ll want different bead sizes on some pieces. For 
example, the inner lines of the zodiac panel are quite 

' i Bogart fans and movno buffs will have a spec ini affect ion for 
El our Casa {as In Cssabtenca) tight bo*. The ert deco city- 
scape is from marquee on New York's Radio City Music Hall. 



fine (about hie in. in diameter); the outer lines are 
thicker* 

Squeeze the lead onto scrap paper to check the size 
(diameter i 1 of the bead that is formed, Once the hole 
sisse is correct, you can use the top on subsequent bot- 
tles. 

Outline the design on the panel with liquid lead, be- 
ing careful that every bit of tin- line adheres. Each 
section must be a tight well so the stains cannot run 
together* Use a toothpick to dab the bead down where 
it f s not secure. Let the leading dry overnight. Note; 
Don't expose this water* based material to the out- 
doors* 




A dragonfly in brilliant blues presides over this gl&s3- 
““ stained mirror. The handsome frame, made from conven- 
tional moldings, is art original design from the PM workshop. 

3 You pen section off living space end still maintain an open 
feeling with this colorful zodiac panel. To separate areas, 
suspend the panel over a bookcase or cabinet. 



Applying the glass stain 

Place the outlined piece on a feed surface so the 
stain won't flow beyond its one loan re. Apply the stain 
with eye droppers, using a different dropper for each 
color* 

To avoid accidents, bold a tissue under the dropper 
until it 1 a directly overt he area to be 1'tllud. To achieve 
the best color, fill each area with stain as Tar as pos- 
sible, without letting the stain overflow. Keep the fin- 
ished piece on a level surface until it is dry* 
if any bubbles should appear during the applies- 

SM pNafcjfl Slove Fay 
T •Corneal WI EiijjlMfl TlXHT'paon 

OlasvJKairt and MCukul ComUnct SptHfrt 

Dts-yi and congiiueltdfi l -gM iMKina ttwiw r-amp. H Firry A ► s haivjieg :rt 04 *e pad* 
P Mine C-gpolc^iTi 

Gii>«i staJrt ™ror>j’9 Titan Giss Slw i fB»rU.!auid L^ 0 d ,w(1 > -vi i r-fjm run- 
Cwp. SOW MfttiS! 3 A • wvwrod Ws r .ri D80M ava-nUe Mtonwy m 

CJ ill MCH'PS and to. •■n ,*• harr Ang^-^n M , 1 ■ d— . P- .. Fnri Wndh 1c TfllDT 

A"-* chiiir M ^(irli.T.- p^".,| wr, Mjtlirg -\vn ihir- rife* ;- •,« oci-’d JC Prmi,, n; 
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tion, use the dropper to remove 
them. If you expel as much air as 
possible from the dropper before in- 
serting: it into the stain bottle, the 
bubbles will be negligible. 

You can correct minor errors or 
remove dTips with cotton swabs. On 



glass, let the stain dry; then remove 
the color with the tip of a knife, 

Casa light box 

Begin work by cutting frame parts 
(A,B,C) to size. Cut grooves in these 
parts to hold backing (G)* Also miter 




the ends and cut grooves for splines 
U>, Sand these parts smooth. 

Cut hardwood splines and assem- 
ble the frame with glue and clamps. 
Check that it is square; let the glue 
dry overnight. Next day, secure 
with well-set 6d finishing nails at 
joints. Fill holes with wood filler. 

Cut and temporarily install cleats 
(K.Fh These are removed later for 



MATERIALS LIST — CASA LIGHT BOX 

ft*y Ho. $J» and dapcripllon (uH) 

A 2 ta X J* X 2$n,i' puna js-KMil 

B l Vi xJH w pMM (ftoftoml 
C 1 tlx J k ST*,,' pififf (lops 

tJ 1 IVx'-dea x i V round; cut * ctecaa Id fuze 

(makSingi 

E 2 V* x Vi * 36' ptne Hop. boflom Ctttts) 

F 2 V* k Wi * 23',-!” pne ts«to -clwtft 

G 1 W x 24'fi * 3ev hBmdtwHfd ISucki 

H 1 Vi, * 2< H- 3F opBtlTpFlBfl «rytic (glaw 

slam pancll 

I 4 HpUrrai 

J 2 24’ GfriMraJ Eiscinc Bngtit Suk OW 

K 2 L-doots Iback teslenerr 

L 1 canopy &w«oh 

M 3 Sddwtow KJPH#cl|Jf 

N 1 ppMW turd and plug |wtih BriOt’-T S'nf 

0 4 rrndiun'-xua screw i:ye (tor fanpinqS 

P 1 55" pHaure-hftnfling *ire 

Mtac,: 1" brads V brads. IwiYi ^vs; 6d ISnixWng it*JI) wood 
n tor. Y*h(1e (J\re: pijjn-anliijj slwlln,.- nnd glassy while poiril To 
Khi Ihp pand you'll n«'i:d nyo- drkppera. MH- Size 
lijnlfipi;:t, (nul 4-iSI taftHa Bl Titan's Liquid L&ad Also, 2 --d* 
bPitiBi or daa Slam m itw lokownp ooKks Roy*- Blue, t 'but 
Hon [IT; Hot Orange, i twites (Sf, Red, I bcala (3|, Linnofl, 2 
domes (*]•: WiHta. J botito* (ftl. and Black. t boflfe [6) 
"humlwri in purofflihxiBis malcti ado* code n patienv left 




3/4" HOLE 
<4 PLACES, 
TOP AND 
BOTTOM^ 



36 IMG' 



IM$IOf CASE 
DIMENSIONS 



7 a me 1 



RADIUS WITH 
BIT 



i to $ui r 

ACRVLFCI 



EDGE DETAIL 



cross section 



1-3/4 



I S x 1/4" 

GROOVE 

rrYPicALf 



\<z. ^ 

■ / H 



1/2 



SPLINE DETAIL 



1-3/4 



4 1 



REAR VIEW-CASE ASSEMBLY 
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MATERIALS LIST— MIRROR 

Kny No. Sin md daieriplion |4i 

A 1 l* i JO - 26 plywood lliarre baa*) 

d 1 h n n. tit' * 2*' ha* found, out to ara 

(moldngL 

C i H n ta.” by 4' haJf fbund, cul lo sue 

(edging) 

O 1 l j * \i L x 6 qLuulor mured, rul to Sun 

it a ■_■-«. ■■rpJili-.Li:. 

£ 1 'j tdi& h 20' i mmaf ^dfioofaiivs jmiwii 

F t tmai-iiLfl bovw eyfl (tor hanging) 

G 1 30" picS^nj- hangnp wit e 

NIK.: V,,-' Em adi HV*' SfraJa,, *hde glut: wood I, I lit,- .im Me. 
Cb5Kfy Heirtoom Sraman. To glsaa-ii&.n t-io rmtrnr. ycjull 
new -eye d'SWfr'S. frVtk>l papfr 1 it. l-Sii* (MClBfn ported); 
liMir^ick; uofl 4-w, (joH:* OtlnartB Liquid LfrBd AIM, on* 2- 
02 bntiic of t5ip* St4in in «ich ar Ida idiiovung taslws Amber 
4 1 Um* EmmUd Of, Turquoise (43, Lipil Blue |5) 

'Nunbor* in p»r«nth**i? mijtoh color code to patl»m BiiOVe 




BRAD 



TYPICAL CROSS SECTION 




Practice on scrap material until you can ap- 
ply ilia liquid load In a uniform line. 

painting. Bare vent holes at top and 
bottom. Cut and test-fit back (G). 

Rip a length of IVfa-in. round to 
suit for molding (D). Sand smooth. 

Temporarily install panel (H) and 
tack -nail molding (D) to check fit. 
Note? If your decorative panel is 
sheet acrylic, allow expansion space 
when installing molding and cleats 
to prevent stress. Install hardware 
at back. Check parts for fit and dis- 
assemble. 

Install the fluorescent, lamps, 
making the connections as shown in 




Place the full-size pattern under (he panel; 
trace the lines with the liquid lead. 



HOW TO ORDER 
GLASS STAIN PATTERNS 

You can order full-sire patterns d the decflrfttive 
g'asa-slain panels U$MJ tn IheSe prdflHcts. Send 
check CV money cyder payable to Prjpulaf Me- 
chanics Lo Dept. GSF. Box 101 4 , Radio City Ski 
iKtrt, New York, N.Y, 1O0T&. Speedy pattern: 
Dragonfly £ii.05 each), C&m (Si 75 each) « 
Zodiac ($i,95 each}. Allow three td tour wseke 
Iflf Ihifd-elaSi mail delivery. Fdr faster, firel- 
elass mail, add 35 cents. 



the drawing on page 98. Carefully lo- 
loeate lamps (J) to allow clearance 
between them and the front and 

fPfoase lorn tn jggg ?30J 




Press down on the liquid lead with a tooth- 
pick so that all areas adhere to the panel. 




Apply glass stain with eyedropper?. Hold 
tissue under dropper while carrying stair. 
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An experts 



by Otha C Spencer 



1 Glass-cuhing toots 
available are (left to 
rig hi): heavy-duty cut- 
ter with replaceable 
wheel; standard cutter 
with ball tip; standard 
cutter with replaceable 
wheel; multiple-head 
cutler; diamond cutler; 
glass-cutting hacksaw 
blade; glazier's pliers 
and circle cutter. 



N ow, before cold weather arrives., 
is the lime to check your storm 
windows for cracked panes. Cutting 
glass to make these repairs simply 
requires practice. 

In truth, glass isn't really cut; it's 
broken. The cutting tool creates a 
fissure, a line of stress. Glass will 
snap along this fissure when you ap- 
ply a bending pressure. Different 
types of glass cutters are available 
(photos 1 and 2), 




2 The cutting heads shown are (from the 
lop); heavy-duly cutter; standard cutter; 
collar with replaceable wheel; multiple- 
head cutler end diamond cutter. 




7 With practice, you can also make curved 
cuts without using a guide by following a 
line. Just alert (he cut at an edge. 




12 Attar scoring, break the rode by lap* 
ping them sharply with the culler balli. 

100 POPULAR MECHANICS 




3 The cutting surface must be flat. The 
standard way to hold culler Is between in- 
dex and middle finger. It's important to 
keep the cutter perpendicular to glass. 




8 Tap the glass under the cut with the ball 
on the cutter handle. This starts the break 
and makes snapping apart easier. 




13 Tap heavy mirrors or plate glass 
sharply after scoring to make glass break. 




4 To get a good til on a picture-frame 
glass, cut it over the Irame. A straightedge 
with some strips of electric Ians tape on the 
bottom is a good, nonskid guide. 




9 Hold the glass between thumbs end 
forefingers, close to the cut. For a clean 
cut, snap glass with bending motion. 




14 Then place a small rod under the cut to 
make the break easier when you push down 
on each side of the glass. 




secrets for cutting glass 



Although there are no Hying glass 
fragments in norma] glass cutting, 
it's wise to wear safety goggles and 
glass-handler's gloves or other 
glove a that permit a good grip. 

Glass cutting tips 

First, dean the glass. Use a razor- 
blade scraper, commercial glass 
cleaner or Mo. 4/0 steel wool to re- 
move dm. 

Based on experience and contrary 



Tlvti aulilDi ii u prdesHignai piclure fMTier and a 
rtWfrtbar ol Ihe Prol^uHignal Piclure Frarr^rs' A.53FV 




S To gat a good cut, the glass musl be 
clean. After cleaning, oil the surface by run- 
ning your thumb Over the area to be cut. 




10 Use glazier's pliers to snap cuts near 
ihe glass edge. Or substitute ordinary pli- 
ers with masking tape on the jaws. 




1 5 Smooth rough ed ges of the glees with 
a medium dine carbide sanding cloth on a 
block. Power sanders heat too much. 



to most instructions, 1 tint! that oil- 
ing the wheel isn't needed. Cutting 
wheels it re oiled at the factory. This 
lubrication insufficient for the life of 
the wheel However, if you use your 
cutter infrequently, you might ap- 
ply 3-in-l Oil or kerosene to prevent 
rust. Remove this oil from the wheel 
before use. 

The cutting table should provide 
firm, even support for the glass (pho- 
to 3), Cut over a sheet of corrugated 
cardboard or several layers of news- 
pa per. 

You can easily cut glass to size for 





$ To make a good freehand cut, follow a 
line drawn on paper under the glass. Keep 
Ihe Cutter perpendicular to the glass. 




11 To cut glass rods properly, first score 
I hom with a cutter; then make the break. 



Commercially cut glass 

Some gfass can’! be cut with a household 
cotter. Tempered glass used In shower 
and over doors must be cut before it's 
fired, Automotive safety gtass. a sand- 
wich of glass whh a plaslic core, musl be 
cut on bolh &des. The plaslic center is cut 
wiih a very iliin blade. 



GLASS-CUTTER MANUFACTURERS 

Thg- Flfl^htf-Tpry &J . Sping bfln*. Furmingtffi, Conn 
DHH3 

Red Devil Inc., ZMO Vaughan Rtf , Ur*n% N J. 070B3 
Stanley Toote, Dtv d The Stanley Worha. Ne* Srtain, Conn. 
OMSO 



a storm window or a picture frame. 
Use the frame as a guide by cutting 
the glass over it (photo 4). LJse pic- 
ture frame with backside facing up- 
ward. 

To make freehand cuts, or to cut 
special shapes (photos (3 and 7), first 
draw the shape on paper. Slip it un- 
der the glass and then make the 
proper cut. 

Before cutting, run your thumb 
along the cut line (photo 5). This 
body oil provides lubricant to pre- 
pare the surface. 

Cutting the glass 

First make practice cutson glass 
scraps. Using a rule as a straight- 
edge, hold the cutting tool perpen- 
dicular to the pane. Apply pressure 
and draw the tool across the glass. 
The cutter should make a small 
scratch. 

Don’t gouge the glass or push too 
hard. A skilled glazier can tell by the 
hissing sound of the cut if he is ex- 
erting the proper amount of pres- 
sure. 

The wheel should roll smoothly. If 
it skips and makes an irregular line, 
the cutter is dull and should be re- 
placed. 

If you make an irregular cut, don’t 
retrace it. Doing so will damage the 
wheel, Make another cut on the 
backside of the glass along the same 
line. 

After making the cut, hold the 
glass in both hands between thumbs 
and index fingers, thumbs on top. If 
the glass is thick, tap it with the cut- 
ter ball to start the break (photo fi). 
Snap the glass apart with a bending 
motion (photo 9>. The break should 
be clean and even, without rough 
edges. 

Special glass cuts 

Cutting a strip of glass less than 
14,-in. wide is a more difficult job. To 
make the break after scoring, grip 
the strip with glazing pliers or stan- 
dard pliers with jaws wrapped in 
tape (photo 10), 

You can use an ordinary cutter to 
cut glass rod (photos U and 12), and 
to cut plate glass and heavy mirror. 
After scoring, use the ball on the 
cutter to tap under the score to start 
the break (photo 13). Then place a '4- 
in„ dowel or welding rod under the 
cut and push down on both sides of 
the glass (photo 14), 

Sand rough edges wdth carbide 
sanding doth (photo IB), Don’t use a 
power aander as the glass may over- 
heat and break. iW 
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WORKSHOP MINICOURSE 

USING A BENCH PLANE 




should carefully follow the steps 
shown below. 



LATCFAi ADJUSTING LEVER 



HANDLE 



Replacing the blade 

When you put the blade back in 
the plane, make certain the cap iron 
is on top, and on the unbeveled side 
of the blade. Reinstall the lever cap 
and lock all in place with the small 
cam at the top. 

To use a bench plane, grasp the 
front knob with your left hand and 
the handle with your right (unless 
you are left-handed). Grip the work- 
piece firmly in a vise; start each cut- 
ting stroke with the cutting edge off 
the workpiece. Try to run the length 
of the board in one stroke. Always 
aim for scant stock removal with 
each pass. W 



PLANE IflON 



KNOB 



PLANE IflON CAP 



Three major components of ftw bench 
plans Include the tool pushed across the 
work, cutting- k on assembly and lever cap. 



Flane iron (left} and Its cap must be put to- 
gether properly for efficient cutting.. 



Draw the iron back (above); then align it 
wllh plane Iron as shown at right. 



plane iron 



Push the Iron cep forward untli It is |USt be- 
hind Ihe plane iron's cutting edge (see draw 
mg. top right). The edge of the cep must fit 
tlghily or shavings will wedge between the 
cap end the Iron, and the plane will be choked 
(as shown above). When thle happens, the 
plane will cease to cut. When properly as- 
sembled. reinstall the iron In the plane and 
secure the iron wfclh the lever cep. 



POORLV F I TT£D 



FhOfERLY FITTED 



BY 

HARRY 

WICKS 



meaning wood is one of the most 
enjoyable aspects of woodwork- 
ing, One friend noted that he feels a 
real sense of accomplishment as he 
pushes a razor-sharp plane across a 
board to smooth its surface. As your 
skill increases, you will be able to set 
the iron quickly for cutting and to 
know the joy of producing long, thin 
shavings with minimal effort. Of 



necessity, a plane will force you to 
learn how to read wood grain. 

Before you put the plane to the 
board in a workshop session, take 
the time to inspect the blade to make 
sure it's set up as it should be. The 
cap iron should be fitted tightly 
against the blade, just behind its 
cutting edge. Installed correctly, 
the cap serves as a shavings deflec- 



tor and assures continuous planing 
without clogging. A poorly fitted cap 
permits shavings to wedge between 
it and the blade, causing the plane to 
choke and cease cutting. By flipping 
up the lever cap and removing it r 
you can easily remove the blade and 
cap iron for an alignment check. If 
they're out of alignment, remove the 
assembly from the plane and disas- 
semble. When you reassemble it, you 
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FIRESTONE 
All TERRAIN 



When you break out of the weekday 9 to 5 
and into the great outdoors fora weekend of 
relaxation, you want tires on your truck thafil 
take you almost anywhere you want to go and 
get you back . . .in style. 

Get a set of Firestone All Terrains, 

Firestone built the first All Terrains for the sand 




and rocks and heat and hell of Baja, the grand- 
daddy of all off-road racing. What we learned 
at Baja about tread and traction and tough- 
ness helped prove the performance of the All 
Terrain Tires you'll find at your Firestone Dealer 
Before next weekend,boit on a set of Firestone 
All Terrain tires, or for extra traction. All Terrain 
T/Cs, They're not only tough, theyTe downright 
good lookin' with big, bold, raised white letters, 
Almost anywhere you want to go, they'll get 
you in and get you out and look good doin' it, 

FOR YOUR 

GETAWAY TRUCK. 



























Super 
storage 
for your 
workshop 
hardware 




Storing all your miscellaneous hardware in one place will 
save you time that might otherwise be spent searching. 
Baby -■food-size jars on shelves built Into doors are held in 
place with wire retainer* and turntjuiiona (arrow). 



A nother Rood title for this article 
might have been "organize 
your organizers." Most of us sort 
brads, screwy wsaheru. and the like 
into any containers we can gel our 
hands, bn. 

The trouble with this is that all 
these nicely sorted items don't get 
stored in one central location. They 



ure often scattered on shelves in 
drawers and in cabinets. We all 
spend more time hunting for hard- 
ware than we would like to — and it's 
not uncommon to make a trip to the 
hardware store, only to turn up the 
required item afterwards. 

C.E. "Doc" Banister, master 
craftsman and a regular contributor 



to PM. came up with the solution 
shown here for his shop. He has or- 
ganized hta organizers in a single 
cabinet with a huge capacity. Unlike 
those commercial organizers, which 
provide plenty of compartments 
that are often too small fur what you 
want to store, this cabinet will ac- 
commodate a variety of different 
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sized containers. Qn e-stop storage 
of your miscellaneous hardware will 
save you a lot of hunting and cuss- 
ing. 

Building the cabinet 

Stan by cutting the side, top and 
bottom pieces for the main cabinet 
box and the door boxes. Tut rabbets 
at the ends of parts A and D and on 
the back edge of parts A and B for 
the cabinet back {!). Next, cut the 
dadoes for the shelves. Note that the 
shelf widths given will provide am- 
ple space for large jelly and peanut 
butter jars in the center and baby 
food jars in the doors. If your collec- 
tion of containers isn’t suited to 
these shelf heights and widths, 
change the dimensions to fit your re- 
quirements. 

Assemble the boxes with an eye to 
keeping them square. Use 4d fin- 
ishing nails and glue. Add the back 
to the cabinet. 

Facing the doors 

Make the cabinet door fronts l in. 
wider than the shelf box. This will 
allow them to meet at the center 
without interfering with the inner 
door sides (D) when opening and 
closing. 

Dowels and glue can be used to 



join the front frame members (G and 
F). Apply glue to rabbet and let in tyfc- 
in. A-C plyw r ood (J), A side out. 
Clamp and allow to dry before add- 
ing retainers and turn buttons. 

Bend aluminum rod for the retain' 
era. using a vise and bevel to obtain 
accurately spaced bends and the re- 
quired angles. 

See Detail (> below for the me a- 
surements. Attach the retainers 
with wire clips and then install the 
turnbuttons. 

Assemble the shelf box and door 
fronts with screws installed through 
sides D and E and into F. Counter- 
bore and plug to hide the screw- 
heads. 

The front panel, of course, can be 
nailed instead of screwed to the 
shelf box. 

Keep door hinges secure 

Hang the doors next. If you antic- 
ipate a heavy load, use three hinges 
per door instead of the two shown in 
the plans. 

In either case, it's a good idea to 
use nuts and bolts to install the 
hinges to keep them from pulling out 
of the sides. 

Tile door pulls and the cabinet 
catches are a matter of personal 
preference. Although a clear finish 



was used on the prototype, latex 
primer and an enamel top coat can 
be substituted. 

Note: The photo at the top of the 
facing page shows the cabinet with 
facing, but since this restricted the 
swing of the doors, it was elimi- 
nated* All plan dimensions have 
been adjusted, iw 



MATERIALS UST— STORAGE CABINET 

Hd. Biz* and £to*crlpllijn {him] 

A 2 to x S' 1 . 1 !* * Ssto" prifl (cib<n«t setes) 

B 2 to x 6 1 '. 1 ,! n 3F pnfl. (eaWnel lop apff 

txyipmh 

C 5 -to >. G-ttf h 39' fiinr- (cabinet s, halvas] 

D J Si 21* m . 35to“ p™ l-flcjar lrtp an$ bptlpmf 

E 4 to k 2Vi. X 17to" pwtf |*KM jD0 a rtf bottom) 

F * to X Ito s pi rtf (dot* from*, top and 

berttom) 

G A to n lto k 35 ^" pirw iPoof-rrarne **dea) 

H IS * 2to. * irvjf pima (doot BfteJvml 

I 1 h* Mto k 3 ivf lempwwl iwdtxwrd 

(catwiel bKK) 

J 2 V» * i h. 32H' lampoond l\,-irdtxinKl pr 

plywCKJd IdObr tuillj 

K 16 to ’'-*11 * 2" dPWB^. (to rwnioncfl (dints) 

L A 3r too*? dror lunge 

M 20 Nd 10 x 2'v <h wncxl sc.'ev. 

N 2B ttoUnc wirr np‘ 

C 2B Nl> E x 1 i‘ flltfat-Htf la I bcthw 

P 24 lumbutton" 

0 24 No A a to' Hi wood Here* 

R 2 rolipsr catcii 

S 2 fcnob 

r 14 ' i '-dia x 24' alumiruni rrrf 

HpK.: Nails, glum, hnby fctod pr [fllty jets fcj sipi 
TN eleclli;: dips ora Cfcrifct by mnsr atoUrii: ftipptr put 
Mi 

"Tne lurnfluflcng ere available Horn ore^smari wood S»- 
Ylce, 2727 & 9 Mlh Msiry Si . Chicago. III . 60406 




I S X 5 16' 
ft AB BET - 



ULTAlL S 



Itt ’2" OVERALL 



t,'!" 

RADIUS 
irypjCAL i 



DETAIL 6 
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f Param frFiaion Hanni'iin, Coipffliid^n | 

j Sntliqn. Conn*?HCUt j 

! t^is p.q ib nflli*rtng I *jri mare m<arr<' Jtion . 
[ *ft in-fl m<rtQt fcnd whjii » can buy il 

MODEL MODEL MdOfi 
I IKK 829 B-5D 

! a d □ 



NAME 

A.OOPF55 
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Enjoy the advantages of 
electric controlled scanning 



At last , , , simple, practical economical 
electric remote control mirrors. Elimi nate 
blind spots at a flick of a switch. Electric 
scanning makes safer rear vision a reality. 



LANE 



OtftHG HC 



PASIfKC 



809 

truck t van 




Cl Tv 



Sl*1£ 



JlP 



J 



Power Scanning Eliminates Blind Spots 





Makes Over $60 EXTRA a Week 
In Own Sharpening Shop! 

'■My Belsaw Sharps All made 
me 5 3300 last year just in spare 
time. Now going full time.^ 
It's great to be your own boss. 

pavid Swanson — Utica, M 'Clnga_n_ 



« - 


■ * 




* . 


1J 


Let Belsaw pro\ 



JOIN TH£&E SHARP-ALL 
MONEYMAKERS 

'Think the world of my Sharp- 
AIL Am gcossinf; f4,000 2 year 
on ft part-time basis," 

Sf*v*i warn 

A ftww Yirrk 

^'There's excellent profit in 
sharpening . * , we now da 
tbout 1600.00 ft month.’" 
tJ Kilter. Jr 
Simon, Pterid* 

"I sverige JS.OO ftn hour part 
time and business gets better 
ail the rime.” 

Re 

Sutdmtb, 



Ret Jt*mnv 

‘ ' ’ UUmvLf 



YOU can do it, too! On our 

30-DAY FREE TRIAL OFFER 

Veu hsh rwthims bv accepting thl» otter to 

stn now easily you Cftn turn your spare time 
into Big Cash Profits with your own Cornu lele 
Sharpening Shop. No selling . . . No previous 
experience needed. Dur famous Sharp -Alt and 
show-how instruction set you up to make 
t200, 3500. £700 a month CASH sharpening 
SAWS. KhMVES, SCISSORS, LAWN MOWERS, 
Stiop and garden tools ... *11 culling edge*. 
Send coupon for FREE facts on 
this money-making business. 
How well even finance you. 

No Obligation - No Safosttran Wilt Calf 

BELSAW SHARP- ALL CO. 

71 IK field Bldg. Kansas City. Md. 54111 



RUSH COUPON TODAY FOR FREE BOOK 

BELSAW SHARP-ALL CO. Stan Field. Pres 
71 IK Field Bide. . Kansas City . Mu. 54 1 1 1 

Send Mail* Of FREE TRIAL OFFER Jfid Frtq Bwl "Lifetime Security" 



Name 



Address 



Stats 



No obligation ... No salesman will call 



ANYONE CAN SOLDER WITH 

KESTER SOLDER 



DO-IT-YOURSELFERS! 

L«1 Kesttr 30ld«r aid you m your home 
repairs or ho&tues A radio. TV, model 
ham jewelry, plumtung etc Save money 
— repair .1 yourself Send self-addressed, 
stamped envelop# :p Kes-ter iqc b free 
C opy of 'Soldering Simplified' 

KESTER SOLDER 

4201 WRiGHTwOOD ave 
CHICAGO, (LL 6 0630 




Ar L«£f a JVaw Amauinffir Simple 

CAS TURBINE 

JET ENGINE 




Cj u 1 1 H I 1 rE> m aa,y 1c- 



-JffHnu 0*iMn"’ riavtl-spa JO H.F Jftaat prejttfl (Of 

i.r ,oui.,„„irt.H| hsbb|f, Lbi , iludinbi; f cb»n (If.; J '|0 -OOiMlrh 
(■ art* FIffffi Males on V mil* I cubbing lath* with JM-Uinfl. 
■ btochHiinb. For eh an inull rasing bmbta. m idnE-t (*41, 
Etr. Full ups niEmbly dn#inp> with crlllcal J. n:* ,-,i. p.i | , 
bill- □( wiblrrlaJp ki- J p-hatOs. r rl-cp 47. Da. Ho. (.0.0, 

5AVDY StlEHVIflG 



iftm 111b fti., lbi !J>» 

ursm*. tsLi*. a«oi 
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WHAT’S HE DOING! 



M^JkTng 2 Concrete 
Flower Pott . , . and 

$0 CAN YOU! 

Make and iell your own 
Ornamental Concrete ilttni. 

Ruih 18.08 for Book 
•bout Aluminum Meldi 
with prices and production trade secret* 
direct from world'i larges! mnld manufacturer. 
Over 310 designs lo lelecl from. 

JW $5.00 

Today To 




CLN^MLFL MINI Rif CO MPA NT 



p. 8- ecu A?s - HICKORY. H. C. 28C0L 
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Next, cut the •machine-woven cane about 1 
In. larger on aft four side* than the dimen- 
sional of the area enclosed by the groove. 



Caning made simple 



New seat in this chair fs made of low-cost, 
machine-woven cane. Text tells how to re- 
place split cane seats quickly and easily. 

T ake another look at that old 
chair with the hole in its woven 
seat. See if it has a groove around 
the edge of the woven portion with a 
spline in it. If so t machine-woven 
cane will make the repair easier and 
less expensive than you might 
think — even as little as S3 or $4 per 
chair. 

Cane is available in long rolls, 12, 
14, 1 6 and IS in, wide, A spline is 



Remove the old spline and cone with a nar- 
row wood chisel and clean the groove, be- 
ing careful not to chip the seal board s. 



used to wedge it into the seat's 
groove, Spline comes in diameters of 
Vfe, a /ii and V* in., with 'Vm in. the most 
common. 

To begin replacement, remove old 
cane from groove using a narrow 
chisel. Be careful not to enlarge the 
width of the original groove. Refin- 
ish the chair next T if you think it 
needs it. 

Ordering machine- woven cane 

To determine the size of the woven 
cane you need, add 2 in. to both the 
overall width anti length nf the orig- 
inal seat. Then measure the groove 
width to determine the diameter of 
spline needed. To find machine-wo- 
ven cane, look in your classified di- 
rectory, If you can h t find a source 
there, order from Albert Constan- 
tine & Son, 2050 EastchesLer Road* 
Bronx, N.Y. 1 0401 ; Craftsman Wood 
Service Co., 2727 South Mary St., 
Chicago, 111. GQGOS; or The H.H. Per- 
kins Co„ 10 South Bradley Rd., 
Wood bridge. Conn. £)i>525. 

With household shears cut the ma- 
terial roughly to shape, leaving the 
recommended allowance on all 
sides. Soak it in warm water (in sink 
or bathtub) for a half hour or more 



A high-speed rotary fool is also effective 
when you're cleaning the old caning mate- 
rial and the glue out of ibe spline groove. 



Stretch new cane seat into position using 
apposing wedges. Then use wedge and 
mallet Eo lap cane Into remaining groove. 



so the eane will be pliable. Soak the 
spline for a few minutes, too. Fit it to 
the groove and cut it Va. in. longer 
than needed, 

Cut about a dozen wedges to hold 
the cane in the groove. Center the 
cane on the seat, making sure its 
glossy side is up and the pattern is 
not askew. Set the first wedges at 
front and backs do the same at the 
sides. Continue this procedure until 
the caning is taut. 

Then use a wedge to force cane 
into the rest of the groove. Tap light- 
ly with a mallet, being careful not to 
break the strands. 

Glue for extra strength 

With a sharp wood chisel, cut off 
the webbing at the outer edge of the 
groove and apply glue to the groove. 
Drive the spline in place using one of 
the wedges or another small piece of 
wood. 

With a sharp knife, then cut the 
spline to exact length and drive 
down the end- The job will look neat- 
est if the ends meet at the center of 
the seat back. 

Wipe off surplus glue with a damp 
doth and allow the finished seat to 
dry . — Ralph S'. IVi/frce 



Soak the spline for a few minutes In warm 
water, fit Pi to the groove and cut the length 
slightly longer than you will need. 



After using a sharp chisel to cut off the sur- 
plus cane, run a generous bead of glue in 
groove and drive the spline in place. 
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A passive solar collector anyone can build 




AlfEKNAfE CONSTRUCTION METUQP“S 



A solar collector with a payback 
period of only two years? 
That's how long Prof. Bruce 
McQu arrie o f Worcester Po I ytec h nic 
Institute estimates it took before he 
received free B.T.U.s from the sun. 

His passive collector is simply a 
double-glazed lean-to adjoining the 
south-facing wall of a house. As air 
is heated, it passes through an open 
window or vent at the top of the en- 
closure, Cooler air, drawn in 
through a basement window or vent, 
replaces the hot air. No active sys- 
tems are involved— just convection 
(the transfer of heat by the move- 
ment of air). To prevent heat build- 
up in the slimmer, the collector is 
covered with white-painted plywood 
panels. 

This design can work for you if you 
have a site that is not obstructed 
from the sun during the winter and 
windows that are appropriately 
a paced, The ideal arrangement is to 
have windows located at opposite 
corners of the enclosure. 



Instead of permanently blocking a 
window, you may choose to cut a 
vent in the wall (about the same size 
as the basement window). Or, con- 
struct an insulated chimney or duct, 
connecting the window to the collec- 
tor. The chimney can be removed in 
the summer. 

To determine the best slope for 
your collector, add 15° to your lati- 
tude- (Measure slope from the hori- 
zontal.) Use two layers of transits 
cent fiberglass for glazing and paint 
the floor of the collector black, Insu 
late floor and walls; caulk all seams. 

The fiberglass (Sun- Lite Premium 
11) is available in prepackaged rolls 
from KalwalE Gorp., Solar Compo- 
nents Div., Box PM 237, Manches- 
ter, N.H. 03105. 

Step-by-step building instructions 
are available from Worcester Poly- 
technic Institute, Public Relations 
Dept,, Worcester, Mass. 01600* En- 
close a self-addressed, stamped en- 
velope. — Joseph R. Prove] y, Affsifl- 
tartf Hotne and Shop Editor 




GLMf< AL'uyut 
PLAfriC OK 
Fl&EBGL^* *n£l'T* 



IN*IP€ PWW00P *u«ffc.CES flfciNTUP 
frLALA. FOR H£A* 



Floor 4- 4 FRAMING i6“&C; 
yUf ROU IN^UlAllON. 
vAraa tfjkftSiFti to i m Vi Pi - 1 
j/V'SttMlOB Pt\WOflP ( 
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COOK ANP *ice$ 
i&'GLC: 



I'Ut* KC-'J-lr IN$UlATPtJH, 
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VANTAGE 

Menthol 
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Warfimg: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous To Your Health. 
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MITER 3 mg "jar", U.U mg. mctiuneH 
sv. per cigar&ttg by FTC meiiiod ; j| 
MENTHOL II mg. Tar, Q.8 mg. nicalml 
FILTER 100's: 12 mg. "tar, 0.9 mg.*®*! 
iicortinB , #v. per cigarette, FTC fiepan ULC. 

■ ** ® 
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Buid PM*s rugged, 
fight weight garden cart 




Whether hauling plantings, 
firewood or leaves, our 
sturdy cart will 
save your back. 



Old bike wheels save money 

We used 20-m.-dia. front bicycls 
wheels for the prototype, bul a wheel hit, 
including semipneumatEC liras and $k-iiv 
dia. axle, is available for heavy-duly ver- 
sions (see I ho materials list on page 
112 ) 

It you have a couple of old front bicycle 
wheels collecting dust, follow the 
insiruclions in Ihe text for adapting 
them to the cart. The original 
wheel axles must be replaced 
with a single through-axle, which 
is not an item you can boy. It can, 
however, be readily made 
by threading the ends 
ol a length of s /i6-in. 
cold-rolled sleel 
rod, a Stock item in 
many hardware stores. 
Or 24- or 26-in, wheels may 
be substituted without chang- 
ing the basic design; the only eh 
tool would be a cart that rides 
slightly higher. 

If you choose ihe wheel and 
axis kit. construction is simpli- 
lied since fastening the wheel 
hubs lo the a*to requires no 
threading. The axle simply slip- 
fits into the hub ahd is held from 
slipping with a colter pin. 

Starting construction 

Cut plywood parts (A, 0 and 
C) to size. Assemble the sides and bot- 
tom first and then add the tron1. using 4d 
finishing nails and resorcinol glue. Since 
Ihe angle iron has a fillet (rounded inside 
corner), round the corners of the box to 
permit ihe iron to make close coni acl with 
(he wood. A router, block plane or rasp 
can be used to round the corners. 

The angle iron corner reinforcements 
(i, J, K) go on next. Note that the front 



PM lahcfcjti toXCil, HiS"y Hdflrnan 
bl&cV Jin.1 *h,io. Rosa no Cspot&Ht© 



by August Capotosto 

G arden carts make yard and garden 
chores less of a strain. They can be 
used lo move around everything 



Irom balled shrubs to cord wood. A cart is 
also a lot easier to use than a typical 
wheelbarrow, You don't have lo perform a 
balancing act with off-center toads be- 
cause the weighl is distributed to two 
wheels instead of to one. Carts are also 
easy to unload- To dump the contents, 
you simply lift Ihe handle to flip the back 
end over the front. 

Our model has Iron! and side extension 
rails to keep large loads, such as irash 
bags full of leaves or clippings, corralled 
They can be quickly removed when 
they're nol required, 
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Side extensions, which 
slip easily into brackets. 

nearly double capacity 
of the cert. They are es- 
pecially useful when tot- 
ing large, bulky loads 
such as brush, and bags 
of leaves or trash. 



bottom piece (3) is notched at the ends to 
allow a flush lit. without overlap, at the 
corner You can make cuts easily with a 
sharp, coarse- tooth hacksaw. Sore holes 
for the carnage bolls. 

Attach the side angle irons (J) tempo- 
rarily and then cut the axle brackets (L) 
from the same slock. Bore holes lor the 
axle and bolts. Insert the axle into the 
brackets and place the assembly onto the 
bottom of the box. 

Be cenajn you carefully align the axle 
parallel lo the front, and mark the holes 
for the bolts on the angle iron by tracing 
through the predrilled holes in I he brack- 
ets 

Support blocks ease load 

The two, wooden, axle-support blocks 
(G) are cut kom £x3s These serve lo 
prevent the axle from bowing under load. 
Make sure the holes in these blocks are ai 
the same height as those inlhe brackets. 
Ad|ust location and axle- hole diameter 
shown in the plans if you use the heavy- 
duty wheel kit wilh ^Hn. axJe. Brackets 
are not required if you use the heavy- 
duty axle. 

Next, cut the axin (Qi to length and cut 
l he threads at each end (if you re using 
bicycle wheats). Wole that axle thread 
size is not standard; some wheels have 
axles with 24 threads, and others have 26 
threads per m The cones which retain the 
wheel bearings will, accordingly, hnve ei r 
ther of Ihese threads. 

The s /ii*24 NC thread rtse is a common 
one, usually found in home -shop thread- 
ing kite The 26-thread die is not that com- 
mon, and mosl local hardware stores do 
not stock it. Check the Wheel -hub thread- 
ing before assuming you can use the 
wheels you have on hand Be sure you 
can obtain the required die before you 
start the project 

Assemble the parts thus lar completed 
with thn appropriate bolts, hut don't over- 
tighten, You may wanl to dismantle the 
angle iron members so that you can do a 
neal, two - ton r? pam| }ob of the entire gar- 
den cart later. 

Adding the extensions 

The extension rails are made with half, 
lap joints, which can be cur with a tew 
passes over a dado head , U se g I u e to join 
the parts, Damps won't be necessary it 
you use four 18-ga , ^-in galvanized 
brads on each side. 

To make the stake retaining brackets 
(M), cul \2 Steel Strips lo length. Then 
mark the four bend locations as indicated 




HOW TO BUILD THE GARDEN CART 




4 U&e waterproof resorcinol glue and 4d O Due lo fillet m angle iron crease, round 

1 (t’.'i-ln.) finishing malls to put together *■ the outside corners of the box with a 

the Ihrce-sided body of the cart, block plane or rasp for close III. 




mark the location* lor the bOH holes. In fi- A If you une bike wheel*, cul deep 
nal assembly, two axle-aupporl blocks ' threads on both ends of a Yu-in.-dla 
keep axle from deflecting under loeda, rod. Use hie lo match thread* in wheel 
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